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Patent  Electrical  Machine. 


H O U G H this  machine  and  its  ap*- 


paratus  are  conftruded  with  a par- 
ticular view  to  the  purpoles  of  medicine, 
yet  it  will  be  found  equally  applicable  to 
philofophical  ufes.  All  its  parts  are  infu- 
lated  in  thebeft  poffible  manner;  and,  from 
the  expence  and  ftudy  which  the  inventor 
has  be/lowed  in  rendering  it  perfect,  it  is 
much  fuperior  in  its  adtion  to  any  machine 
of  the  lize  yet  made.  In  the  following 
defcription  the  fame  letter  of  the  alphabet 
is  ufed  to  denote  the  fame  thing  in  all  the 
engravings,  and  every  attention  has  been 
paid  to  make  the  whole  intelligible  and 


clear 


B 
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CHAP.  I. 

A DESCRIPTION  OF  THE  PARTS  OF  WHICrf 
THE  MACHINE  IS  COMPOSED. 

pLATE  I.  contains  a perfpedive  view 
of  -the  machine,  all  its  parts  being 
properly  put  together.  The  letters  of  re- 
ference in  the  prefent  chapter  refpedt  this 
plate,  except  where  it  is  otherwife  men- 
tioned. 

A A.  The  glafs  cylinder. 

B B.  Two  glafs  pillars  which  fupporf 
the  glafs  cylinder  A A. 

C.  The  handle  by  which  the  glafs  cy- 
linder A A is  turned. 

R.  and  G.  Two  metallic  condud;ors. 

D D.  Two  glafs  pillars,  one  fupporting 
the  conductor  R,  and  the  other  G. 

E.  The  board  into  which  the  pillars  B B^ 
which  fupport  the  cylinder  A A,  are  fixed. 

F F. 
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F F.  Two  pieces  of  wood.  In  thefe 
pieces  are  fixed  the  pillars  D D, which  fup- 
port  the  condudlors  R and  G, 

H H.  Two  knobs  of  brafs  foldered  on 
the  outfide  of  each  of  the  conductors  R 
and  G. 

I.  The  cufliion  which  is  attached,  by  a 
contrivance  hereafter  mentioned,  to  the 
fide  of  the  conductor  R,  between  that  and 
the  cylinder  A A.  The  end  of  it  is  feen 
at  Plate  III.  Fig.  i,  2,  and  6. 

K.  The  filk,  one  end  of  which  is  glued 
to  the  under  part  of  the  cufhion  I.  It  is 
turned  over  upon  the  cylinder  A A,  fo  that 
part  of  the  filk  is  between  the  cylinder  A A 
and  the  cufhion  I, 

L.  A fcrew  of  wood  which  pafTes  through 
a flit  in  the  upper  part  of  the  board  E 
into  the  piece  F,  which,  by  fere  wing,  draws 
the  piece  F up  againll  the  bottom  of  the 
board  E.  The  ufe  of  it  is  to  keep  the  glafs 
pillar  which  is  fixed  in  F,  which  fupports 
the  conductor  R,  to  which  the  cuihion  isat- 

B 2 tached, 
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tached.  In  its  place,  when  the  cufhion  is 
prefled  gently  againfl:  the  cylinder  A A. 

M.  The  points  which  are  foldered  to 
that  lide  of  the  conductor  G which  is  next 
the  cylinder  A A.  They  are  only  feen  at 
Plate  III.  Fig.  2. 

N N.  The  ends  of  the  conductors  R and 
G,  which  may  be  taken  off  from  the  other 
part,  as  reprefented  Plate  V.  Fig.  i;  2. 

8.  An  eledtrical  coated  glafs  jar  faftened 

in  the  in  fide  of  the  conductor  G.  In  the 

\ 

infide  of  this  jar  is  fitted  a piece  of  cork, 
and  in  the  cork  a fmall  glafs  tube  coated, 
and  likewife  a brafs  wire  with  a ball,  which 
are  feen  Plate  V.  Fig.  1,2. 

The  internal  part  of  the  condudtor  R<is 
fitted  up  exadlly  in  the  fame  manner. 

P P.  are  knobs  of  brafs  fcrewed  fail  to 
the  board  E.  A piece  of  tin-foil  is  pafled 
on  the  board,  fo  as  to  make  a metallic 
communication  between  them.  This  piece 
of  tiri-foil  is  reprefented  by  the  two  parallel 
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lines  In  Plate  I.  Plate  IV.  Fig.  i.  and 
Plate  V.  Fig.  i. 

O.  The  eledrical  ftool,  with  its  four 
glafs  legs.  On  the  top  of  the  board  of 
the  ftool  is  faftened  a piece  of  lead  com- 
municating with  two  holes,  into  either  of 
which  holes  the  end  of  one  of  the  tubes 
with  the  pliable  joints  f f f Plate  II.  are  to 
be  put,  the  other  end  being  conneded  with 
either  of  the  condudors.  See  Plate  IV, 
Fig.  I and  3. 

A large  Iheet  of  paper  to  place  the 
glafs  legs  of  the  ftool  on.  It  is  ufed  to 
prevent  the  duft  or  lint  flying  up  from  the 
door  or  carpet  to  the  flool  when  eledrified. 
See  Plate  IV.  Fig.  i,  3. 

CHAP. 


/ 
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CHAP.  H. 

A DESCRIPTION  OF  THE  APPARATUS, 

13 LATE  II.  contains  drawings  of  the 
apparatus  not  defcribed  in  the  pre- 
ceding chapter.  In  this  plate  the  parts 
are  reprefented  as  detached  from  the  ma- 
chine ; but  the  plates  referred  to,  are  thofe 
in  which  their  application  is  fhewn. 

a.  An  iron  clamp,  or  vice,  Plate  IV, 
Fig.  I. 

b.  An  iron  chain,  .with  a brafs  ring  at 
each  end,  Plate  I.  Plate  III.  Fig.  i.  Plate  IV, 
Fig.  i.>and  Plate  V.  Fig.  i,  2. 

c.  A piece  of  card-paper,  with  a round 
piece  of  leather  glued  to  it,  on  wEich  the 
amalgam  is  iirft  fpread,  before  it  is  applied 
to  the  glafs  cylinder  A A . 

d.  A compound  joint,  which  has  not 
only  a vertical,  but  alfo  an  horizontal  mo- 
tion, when  applied  to  the  condudlor  R or  G, 

Plate  * 
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flate  III.  Fig.  i,  2,  5,6.  Plate  IV.  Fig. 
I,  2. 

c e e.  Three  metallic  tubes,  conneded  by 
means  of  two  wooden  joints  ; they  are  here 
reprefented  as  fcrewed  to  d,  Plate  IIL 
Fig.  I,  2,  3,  4. 

f f f.  Three  metallic  tubes,  conneded  by 
means  of  four  pieces  of  wood,  and  two 
pliable  or  flexible  joints,  Plate  I.  Plate  III. 
Fig.  5 and  6.  Plate  IV.  Fig.  i,  2,  3. 

g.  A piece  of  wood  fixed  to  one  of  the 
tubes  f,  and  which  has  a hole  at  right 
angles  to  the  tube  into  which  one  end  of 
the  glafs  handle  k is  put,  Plate  I.  Plate  IIL 
Fig.  5 and  6.  and  Plate  IV,  Fig.  i,  2,  3. 

h.  A metallic  ball,  fcrewed  to  the  end  of 
one  of  the  tubes  f or  e,  Plate  1.  Plate  IIL 
Fig.  1,2,  5,  6.  Plate  IV.  Fig.  2 and  3. 

i.  Brafs  or  wooden  conical  points,  Plate 
HI.  Fig.  3,4. 

k,  Glafs  handle,  Plate  IIL  Fig.  5 and  6« 
Plate  IV.  Fig.  3.  Plate  V.  Fig.  2. 


1.  Clamp 
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l.  Clamp  or  vice  of  ^vood,  Plate  IV- 

Fig.  2. 

m.  Metallic  cord,  covered  with  worfted, 
Plate  IV.  Fig.  2 and  3. 

n.  Eledtrometer,  Plate  V.  Fig.  i and  2. 

o.  Metal  chain,  with  a ring  at  one  end, 
and  at  the  other  a piece  of  brafs  wire, 
Plate  V.  Fig.  1,2. 

p.  Piece  of  wood,  with  the  brafs  wire  of 
o fixed  to  it,  and  which  has  a hole  at  right  • 
angles  to  the  wire,  in  which  one  end  of  the 
glafs  handle  k is  put,  Plate  V.  Fig.  i and  2. 

q.  Screw-driver  for  tightening  the  fide 
joint  of  d. 

r.  Forked  fere w- driver  for  tightening  the 
vertical  joint  of  d,  and  alfo  the  two  joints 
of  e. 

s.  Pointril,  to  be  put  into  the  fmall  hole 
at  the  end  of  one  of  the  tubes  e or  f,  to 
unferew  them,  in  cafe  they  fhould  get  too 
tight  to  be  unferewed  by  hand  from  the 
joint  d. 

t.. 
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t.  Luminous  infulated  difcharging  rod, 
invented  by  Edward  Nairne. 

u.  Communicator,  which  is  to  be  applied 
over  the  edge  of  the  jar  S,  Plate  V.  Fig  i. 
when  the  glafs  tube  withinhde  the  faid  jar 
is  to  be  ufed  for  the  s:entler  lliocks  or  vi- 
brations,  as  dire<fted  Chap.  IV.  § 29. 

With  each  electrical  machine,  which  has 
the  complete  medical  apparatus,  there  are 
fent  two  fets  of  that  part  of  the  appara- 
tus marked  b,  c,  d,  e e e,  f f f,  i,  k,  o p ; 
and  alfo  hx  balls  of  three  different  fizes, 
viz.  two  of  each  fize  i and  likewlfe  two 
coated  eleCtrical  jars,  and  two  coated 
glafs  tubes,  viz.  one  of  each  fixed  in  each 
conductor.  It  muft  be  obferved,  that  the 
tubes  ee  e unfcrew  only  from  the  joint  d ; 
no  attempts  fhould  be  made  to  unfcrew 
any  other  part,  except  the  balls  or  points 
that  may  occafionally  be  fcrewed  on  at  the 
other  end  : the  fame  likewife  muft  be  ob- 
ferved of  the  tubes  f f f,  excepting  that  the 

C tube 
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tube  to  which  g is  fixed,  may  be  un- 
fcrewed  out  of  the  piece  of  wood  which 
connects  it  to  the  flexible  joint,  g.  f. 
h.  Plate  IL 


CHAP. 
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CHAP.  III. 

DIRECTIONS  FOR  PUTTING  THE  PARTS 
OF  THE  ELECTRICAL  MACHINE  PRO- 

I 

PERLY  TOGETHER,  AND  PREPARING 
IT  FOR  USE. 


H AVING  lifted  the  machine  out 
of  the  box  by  taking  hold  of  the 
wood  work  of  the  glafs  cylinder  A A,  fet  it 
upon  a table  as  reprefented  Plate  I.  on 
which  it  is  to  be  ufed,  and  fallen  it  there 
by  means  of  the  iron  clamp  a,  Plate  II. 

2.  The  handle  C,  which  is  reverfed 
for  the  conveniency  of  packing  the  ma- 
chine in  a diorter  box,  is  now  to  be  re- 
verfed to  what  it  was  when  taken  out  of 
the  box. 

3.  Now  take  off  the  culhion  I,  with 
its  filk  K,  from  the  conduiflor  R,  which 

C 2 . is 
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IS  eafily  done  by  taking  hold  of  the 
cushion,  and  drawing  it  towards  that  end 
of  the  machine  which  is  fartheft  from  the 
handle  C : obferve,  before  you  take  the 
CLiihion  oiT,  how  it  is  attached  to  the  hde 
of  the  condudor  R,  viz.  by  means  of  two 
brafs  fcrews,  which  are  fcrewed  into  the 
wood  of  the  cufhion,  the  heads  of  which 
are  flipped  in  between  the  flits  in  the  two 
pieces  of  brafs  (that  are  blacked,)  and  fol- 
dered  to  the  conductor  R. 

4.  The  cufliion  being  off,  take  a clean, 
warm,  dry,  foft  linen  cloth,  not  very  old, 

, as  they  are  apt  to  have  the  lint  come 
off,^  and  wipe  all  the  parts  till  they  are  very 
clean  and  free  from  damp  or  moifture  i-f- 
particularly  the  glafs  cylinder  A A,  and 

the 

* Or  any  piece  of  fllk  or  flannel,  if  it  is  made  very 
dry  and  warm. 

t Note.  A fmall  quantity  of  dry  chalk  or  whiting, 
rubbed  0:1  any  of  the  cloths  with  which  the 
machine  and  apparatus  is  wiped,  will  be  found  to 
be  very  ul'eful  in  taking  off  the  damp  or  moifturc 
which  may  adhere  to  any  part  of  it. 
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the  pillars  B B and  D D.  This  flaould 
be  done  every  time  the  machine  is  ufed, 
and  likewife  while  it  is  ufing,  if  worked 
for  any  length  of  time.  If  the  air  be  very 
moift  or  damp,  or  the  machine  has  been, 
kept  in  a damp  place,  (which  fhould  be 
avoided,  if  poffible)  it  will  be  proper  to 
dry  the  whole  machine  gently,  except  the 
cuJJnon,  by  placing  it  at  a diftance  of  about 
four  feet  from  the  fire ; but  this  will  be 
very  feldom  neceffary,  if  the  machine  is 
ufed  in  a room  with  a fire.  The  cuihion  I, 
with  its  filk  K,  muft  alfo  be  wiped  clean 
from  dufi; ; and  any  amalgam  which  may 
loofeJy  adhere  to  them,  muil:  alfo  be  wiped 
off;  and  if  the  weather  is  damp,  or  the  ma- 
chine has  been  kept  in  a damp  place,  the 
filk  K fhould  then  be  gently  dried  before 
the  fire,  but  not  the  cuJl:ion  I,  only  the  filk 
K of  the  cufhion.  The  befl  way  is  to 
hold  fomething  before  the  cufhion,  to  keep 
the  heat  of  the  fire  from  it,  when  the  filk 
K is  drying.  The  wood  of  the  cufhion 

beino- 
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being  tlamji,  is  no  inconvcniency,  but  rather 
an  advantage.* 

5.  The  cufliion  is  nov7  to  be  replaced,  by 
flipping  the  two  heads  of  the  fcrews  under 
the  two  flits,  in  the  pieces  foldered  to  the 
conductor  R,  § 3.  always  obferving  that 
the  filk  K 1 ies  on  the  glafs  cylinder  A Aj 
fo  that  the  edge  of  the  filk  K,  fartheft  from 
the  leather  cufhion,  to  which  it  is  either 
glued  or  pafled,  may  be  near  the  points  M, 
viz,  within  about  half  an  inch;  but  obferve 
that  the  edge  of  the  filk  muft  not  touch  the 
points.  If  it  does,  it  muft  be  cut  ftiorter. 
See  Plate  HI.  Fig.  2. 

Now  gently  prefs  the  cufliion  with  the 
filk  againft  the  glafs  cylinder  A A,  by 
moving  the  Aider  F further  under  the 
board  E,  and  Axing  it  there  by  the  fcrew  L. 
See  L.  Chap.  I. 

6.  Next  obferve  that  one  of  the  brafs 
rings  of  the  iron  chain  b,  hangs  on  the  brafs 

knob 

Noje,  Sometimes  the  table  and  the  floor  is  fo 
dry  as  to  prevent  the  cufhion  from  being  fupplied 
with  the  elcftrical  fluid  from  the  earth.  In  that 
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knob  H of  the  condudor  R,  the  other 

end  refting  on  the  table. 

7.  Turn  the  filk  from  off  the  glafs  cy- 
linder A A,  back  on  the  condudor  R. 

8.  The  machine  being  prepared  ac- 
cording to  the  foregoing  diredions,  take 
one  of  the  pieces  of  card  c.  Chap.  II.  and 
Plate  11.  with  the  leather  glued  on  it,  on 
which  fome  amalgam  is  fpread  ; * rub  the 
amalgamed  part  of  the  leather  on  the  glafs 
cylinder  A A,  about  ten  or  twelve  times 
backwards  and  forwards,  in  the  diredion 
of  its  length,  on  that  part  which  is  near 

the 

cafe,  the  chain  b,  hanging  from  either  conduflor, 
muft  be  connefted  with  a quantity  of  metal,  fuch 
as  the  fire-grate  in  the  room,  or  leaden  pipes  com- 
municating with  water  or  moift  earth. 

* The  amalgam  is  made  by  melting  five  parts  of 
mercury  with  one  of  zinh;  and  when  cold,  is  mixed 
with  any  kind  of  fat.  I commonly  ufe  hogs  lard, 
about  a fortieth  part  of  the  whole  weight. 

If  fometimes  the  amalgamed  leather  on  the  card  c. 
Chap.  II.  and  Plate  II.  be  rubbed  over  with  a very 
fmall  quantity  of  hogs  lard,  or  any  greafe,  as  the 
end  of  a tallow  candle,  &c.  before  trelh  amalgam  is 
fpread  over  the  faid  leather,  it  will  be  found  to  be  of 
fervice  towards  exciting  the  cylinder  when  rubbed 
again  with  the  frelh  amalgam  on  it. 
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the  cufhion  ; at  the  fame  time  gently  turn- 
ing the  handle,  fo  that  the  upper  part  of  the 
cylinder  may  pafs  from  the  cufhion  towards 
G,  the  oppolite  conductor.  This  is  to  be 
underftood  in  all  cafes  where  the  cylinder 
is  diredled  to  be  turned. 

9.  The  cylinder  A A.  being  now  ready 
to  be  excited,  replace  the  filk  as  diredled 
§ 2 and  5,  and  turn  the  cylinder  A A.  The 
ball  h,  being  fcrewcd  at  the  end  of  one  of 
the  tubes  f,  apply  it  about  an  inch  or  two 
from  the  conductor  G,  and  ftrong  fparks 
will  be  received  on  the  ball.  See  Plate  I. 
If  every  thing  be  dry  and  in  order,  the  ma- 
chine will  be  found  greatly  to  exceed  any 
eledlrical  machine  of  the  fame  fize  yet 
made. 

10,  The  method  of  applying  the  amal- 
gam, § 8,  rnuft  be  repeatedly  ufed  whenever 
the  eledlricity  becomes  weak  3 and  it  will 
be  proper,  when  the  machine  is  ufed  for  a 
confiderable  time  at  once,  to  take  the  cufliion 
fometimes  from  the  condudtor  R,  and  wipe 

the 
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tlie  cylinder  A A,  and  wipe  off  any  amalgam 
which  may  loofely  adhere  to  thefilk,  andallb 
the  mercury  of  the  amalgam,  which  often 
paffes  through  the  filk,  in  fine  particles,  on 
to  the  leather  of  thecuihion.* 

II,  By  often  rubbing  the  amalgamed 
part  of  the  leather  c againft  the  cylinder 
AA,  the  furface  of  the  amalgam  will  be- 
come fmooth  and  dry  ; fo  that,  after  being 
ufed  fome  time,  the  glafs  cylinder  will 
not  be  excited  fo  ftrongly,  when  rubbed 
with  it.  In  this  cafe  a fmall  quantity  of 
frefli  amalgam,  not  more  than  the  fize  of 
half  a fmall  pea,  muff  be  taken  out  of  the 
box  marked  Amalganiy  and  Ipread  on  the 

D leather, 

* It  will  be  found  to  be  art  advantage, 
times  to  ufe  one  cufliion,  and  fometimes  the  other, 
there  being  always  two  lent  : alfo,  turning  the 
glafs  cylinder  fometimes  backwards,  viz.  the  contrary 
way,  about  eight  or  ten  times  (having  fiift  turned 
the  filk  back),  is  likewife  found  to  be  of  ad- 
vantage towafds  exciting  the  glafs  cylinder,  when 
turned  again,  as  ufual,  with  the  hlk  on  the  glafs 
cylinder. 
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leather,  and  applied  as  before ; by  which 
means  the  cylinder  may  always  be  excited 
very  ftrongly,  and  the  quantity  of  amalgam 
in  the  box  will  laft  a long  time. 

12.  The  flrength  of  the /park  is  regu- 
lated by  means  of  the  different  fized  balls : 
that  is  to  fay,  if  very  ftrong  fparks  are  re- 
quired, the  larged;  ball  mufl  be  ufedj  if 
rather  weaker,  the  next  fmaller  ones ; and,  if 
very  weak,  the  fmalleft  balls,  or  the  metallic 
points  : or  if  weak  fparks  are  required  from 
either  of  the  balls,  the  filk  of  the  cudaion 
mud:  be  turned  back  over  the  conductor  R, 
and  kept  there,  by  laying  fomething  on  the 
upper  part  of  thecufhion. 

13.  if  the  machine  is  required  to  pro- 
duce its  greated;  effecft,  it  fhould  be  ufed 

in  a dry  warm  room;  for  it  is  a fadt  well 
% 

known  to  electricians,  that  if  the  air  be 
moifl,  the  moiflure  will  condu:t  the 
eledtricity  away  almoll  as  loon  as  it  is 
excited. 


14. 
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14.  If  at  any  time  the  filk  K of  the 
cufhion  I fhould  be  damaged,  it  may  be 
eafily  replaced  by  gluing  on  a new  one  of 
the  fame  dimenfions  in  its  place.  Obferve 
particularly,  that  the  edge  of  the  new  filk 
reaches  within  about  half  an  inch  of  the 
points  M,  when  laid  on  the  cylinder.  See 
Plate  III.  fig.  2.  The  filk  is  only  common 
black  mode,  about  four  or  five  flaillings  a 
yard. 

15.  If  an  accident  Ihould  happen  to 
any  part  of  the  elecflrical  machine,  it  can 
be  replaced  without  fending  the  other 
parts, 

16.  The  cylinder  A A fometimes  gets  a 
number  of  little  black  fpots,  by  the  greafe 
and  amalgam  flicking  to  it : this  may  be 
wiped  off  with  a dry  linen  cloth  or  a piece 
of  filk,  firft  rubbing  the  cylinder  gently, 
in  the  direction  of  its  length,  with  a piece 
of  fand,  emery,  or  glafs  paper,  or  a piece 
of  fifh-ikin,  or  wiping  the  cylinder  v/ith 
a cloth  dipped  in  foap  fuds. 

D 2 17, 
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17.  If  the  axis  and  pivot  upon  which  the 
glafs  cylinder  turns,  fhould  at  any  time 
want  greafe,  the  cylinder  may  be  taken 
out  of  its  frame  by  unfcrewing  the  two 
fcrews  at  the  top  of  the  glafs  pillar 
'near  the  handle,  and  may  be  replaced 
after  applying  the  quantity  of  greafe  re- 
quired* 


r 
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CHAP.  IV. 

OF  THE  USE  AND  APPLICATION  OF  THE 
PATENT  ELECTRICAL  MACHINE  TO 
medical  and  philosophical  PURr 
POSES. 

TTAVING  defcribed  the  eledrical  mar 
chine  and  apparatus,  and  alfo  given 
diredions  for  preparing  the  machine  for 
ufe,  it  will  now  be  proper  to  give  direc- 
tions for  their  application. 

1 . It  is  univerfally  allowed  that  the  elec- 
trical fluid  can  be  rarefied  or  condenfed. 

2.  This  electrical  machine,  therefore;, 
may  not  be  improperly  called  a machine 
for  rarefying  or  condenflng  the  electrical 
fluid. 

3.  The  glafs  cylinder  A A,  by  rubbing  • 
againfl:  the  filk  K,  that  is  between  the 
cuihion  I and  cylinder  A A,  is  continually 

depriving, 
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depriving,  not  only  the  cufliion  of  its 
eledricity,  but  alfo  the  conductor  R,  con- 
ne(5led  with  it.  This  is  as  conftantly  fup- 
plied  from  the  earth,  or  common  flock,  by 
the  chain  b,  while  it  hangs  from  the  con- 
dudl'or  R to  the  table.  The  eledlricity, 
thus  drawn  from  the  earth  up  the  chain  b, ' 
to  the  conductor  R,  and  cuihion  I,  is  fu- 
periiiduced  or  condenfed  on  the  conductor 
G.  If  now  the  knuckle,  ctf  any  other 
blunt  conduding  fubflance,  be  applied 
within  the  flriking  diflance  of  the  conduc- 
tor G,  then  G will  give  or  part  with  the 
eledricity  fuperinduced  or  condenfed  on  it, 
to  the  knuckle,  or  any  other  blunt  conduct- 
ing fubflance  oppofed  to  it. 

4,  But  if  the  chain  b is  hung  on  the 
knob  n of  the  other  condudor,  viz.  G ; 
then  tiie  cylinder,  by  rubbing  againfl;  the 
filk,  exhauiting,  as  before,  the  cufliion  I 
and  conduflcr  K,  carries  the  eledricity  to 
the  concludor  G : but  in  this  cafe  it  is  not 
fupei  induced  or  co.idcnfed  on  it  as  before ; 

for 


[ 23  ] 

for  the  chain  b,  hanging  from  G to  the 
table,  which  communicates  with  the  earth, 
conveys  it  av/ay  to  the  earth,  or  common 
ftock,  as  faft  as  G receives  it ; fo  that  G 
remains  in  its  natural  ftate,  and  R is  ex- 
haufted  more  or  lefs  of  its  natural  quantity 
of  electricity. 

Now  if  the  knuckle,  or  any  other  blunt 
conducting  fubftance,  be  brought  within 
the  ftriking  diftance,  an  eleCtrical  fpark 
will  be  received  from  the  blunt  conducting 
fubftance  by  R,  to  fupply  what  it  has 
been  deprived  of;  and  thefe  fparks  will 
be  continually  received  from  the  knuckle, 
or  any  blunt  conducting  body,  brought 
within  the  ftriking  diftance,  while  the 
cylinder  A A is  excited  fo  as  to  exhauft  R ; 
for  which  purpofe,  it  is  always  requifite 
that  the  chain  b,  hanging  on  G,  fhould 
make  a communication  between  it  and 
the  earth. 

5.  But  if  the  chain  b is  not  hung  either 
to  R or  G,  neither  ot  them  will  have 


any 
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any  communication  with  the  earth, 'be-^ 
caufe  the  cylinder  A A,  and  the  con- 
duiflors  R and  G,  are  infulated  by  means 
of  the  glafs  pillars  B B and  D D.  Then, 
on  turning  the  cylinder,  the  electricity 
will  be  exhaufted,  as  before,  from  I and  R ; 
and  only  that  quantity  of  eleCtricity  which 
is  contained  in  them,  or  part  of  that 
quantity,  will  be  fuperinduced  on  G ; and 
this  quantity,  as  it  cannot  get  off  from  G 
to  the  earth,  will  be  continually  pafling 
back  again,  under  the  cylinder  A A,  to 
that  part  which  was  exhaufted  of  it. 

6.  Whence  it  is  obvious,  that  this  ma«- 
chine,  to  ufe  the  common  mode  of  ex- 
preffion,  is  either  a negative  or  pofitive 
one,  and  may  inflantly  be  changed  from 
the  one  to  the  other. 

7.  It  may  alfo  be  made  immediately  to 
adt  on  a perfon  in  the  fame  manner  as  if 
he  was  eleCtrified  by  two  diftindl  eleCtrical 
machines  at  one  time,  viz.  with  a pofitive 
and  a negative  one. 


8,  The 
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8.  The  condudor  Rj  connected  with 
the  cufhion,  is  that  which  is  ufually  called 
the  negative  one. 

9.  The  conduflor  G is  commonly  called 
the  pofitive  one. 

10.  If  the  cylinder  be  excited  while  the 
chain  b hangs  on  the  knob  H of  the  con- 
ductor R,  and  a perfon  applies  his  knuckle, 
or  any  blunt  conducting  bodyj  to  G,  with- 
in the  ftrlking  diftance,  he  will  then  receive 
pojitive /parks  on  the  knuckle;  or  conduct- 
ing fubftance,  from  the  conductor  G. 

11.  Or  if  a perfon  be  placed  on  the  in- 
fulated  ftool  O,  while  it  is  connected  with 
the  conductor  G,  by  means  of  the  com- 
pound joint  d,  and  the  flexible  joints 
f f f g.  Plate  IV . fig.  I . any  other  per- 
fon Itanding  on  the  ground,  prefenting  his 
knuckle,  or  any  blunt  conducting  body, 
to  the  perfon  on  the  {tool,  will  receive  po- 
fitive  fparks  from  the  infulatcd  perfon. 

12.  But  if  the  chain  b be  hung  on  the 
knob  H of  the  conductor  G,  and  a per- 

E fon 
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Ton  applies  his  knuckle  or  any  blunt  con- 
dueling  body  near  R,  fo  that  fparks  may 
pafs  between  it  and  the  conductor,  he  is 
then  fold  to  receive  negative  fparks  on  his 
knuckle  from  the  conductor  R. 

13.  Or  if  the  compound  joint  d,  and 
the  flexible  joints  fffg,  be  applied  to  the 
condu<ftor  R,  and  connedfed  v/ith  the  in- 
fulated  dool  in  the  fame  manner  as  it  was 
before  with  the  condadtor  G,  and  the  chain 
b hung  on  the  brafs  knob  H of  the  con- 
dudlor  G ; if  a perfon  dands  now  on  th'e 
infulated  dool,  and  fparks  pafs  between 
him  and  any  other  perfon  danding  on  the 
ground,  it  is  then  faid  that  the  perfon  on 
the  ground  receives  negative  fparks  from  the 
perfon  on  the  dool.* 

14.  In 

* Is  it  not  that  real  or  pofitlve  fparks  pafs 

fiom  the  knuckle,  or  blunt  condufting  bod^r,  to 
the  conduftor  R (or  the  perfon  Handing  on  the  in- 
fulated flool)  to  fupply  that  condudtor  (or  the  per- 
fon Handing  on  the  ftool)  of  the  eleftrical  fluid 
they  have  been  exhauftcd  or  deprived  of,  by  being 
connedled  with  the  conduftor  R,  to  which  the 
cufhion  is  attached  i 
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14*  In  the  following  pages,  fpeaking  of 
the  conductors  R and  G,  I have  made  ufe 
of  the  expreffions  Receiving  and  Giving, 
or  words  to  that  effeCl,  inftead  of  Nega- 
tive and  Poll  five.  The  propriety  of  this 
mode  of  fpeaking  is  fufficiently  evident, 
from  what  has  already  been  faid  in  the  pre- 
fent  Chapter. 

15,  Plate  III.  Fig.  i.  reprefents  the  ma- 
chine with  the  apparatus,  as  in  ufe  for  re- 
ceiving electrical  fparks  from  the  arm  with- 
out placing  the  perfon  on  the  eleCtrical 
{tool. 

16.  But  if  the  electrical  Iparks,  inflead 
of  being  received  froju^  are  to  be  given  to 
the  arm,  then  d,  with  the  apparatus,  is 
to  be  put  to  the  conductor  G,  inltead  of  R ; 
by  placing  the  Rem  of  d in  the  hole  at 
the  top  of  G ; and  at  the  fame  time 
hanging  the  chain  on  the  brafs  knob  H, 
at  the  lide  of  R,  in  dead  of  the  lide  of 
G,  as  when  fparks  were  to  be  received 
from  the  arm.  It  is  obvious,  that  fparks 

E 2 may 
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may  either  be  received  from,  or  given  to 
any  other  part  by  this  apparatus,  as  it  may 
be  placed,  by  means  of  the  joints,  in  any 
pofition,  for  that  purpofe. 

17.  Plate  III.  Fig.  2.  reprefcnts  the 
manner  of  drawing  fparks  from  and  giv- 
ing fparks  to  the  hand,  exadlly  as  if  it  was 
elediiihed  at  the  fame  time  by  two  dihindt 
cledlrical  machines,  namely,  what  is  called 
a pofitiye  and  negative  machine. 

Among  the  many  proofs  of  the  circuit 
of  the  eledtric  matter,  an  elegant  one  is 
afforded  by  hanging  the  chain  on  the  knob 
H of  either  of  the  condudlors  in  this  ex- 
periment j for  the  paffage  of  the  eledlricity 
is  immediately  difturbed  by  the  communi- 
cation with  the  earth,  and  fparks  pafs  only 
between  the  hand  and  the  condudlor  which 
remains  infulated. 

x8.  By  rhis  apparatus  fparks  may  at  the 
fame  time  be  drawn  from  any  part,  and 
given  to  any  other  part,  without  ufi ng  the 
pledlrical  llool:  as,  for  example,  luppofe 

them 
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them  to  be  taken  from  the  knee,  and  given 
to  the  oppohte  fhoulderj  in  this  cafe  the 
ball  that  is  conneded  with  the  condudor  R 
muft  be  direded  to  the  knee,  and  the  other 
to  the  Ihoulder,  which  is  eahly  done  by 
means  of  thejoints. 

The  chain  b mud  not  be  hung  upon  ei- 
ther condudor,  when  the  eledrical  ma- 
chine is  intended  to  anfwer  the  purpofes  of 
two  machines. 

19.  Plate  III.  Fig.  3,  4.  is  the  fame  ap- 
paratus as  in  Fig,  i.  but  only  reprefented 
in  part,  and  with  the  conical  points,  inftead 
of  the  ball : thefe  are  to  be  applied  in  the 
fame  manner  as  at  Fig.  i.  If  the  wooden 
conical  point  be  ufed,  then  only  the  elec- 
trical aura  or  wind  will  be  felt  without  any 
fpark,  and  may  be  applied  without  the  lead 
inconvenience  even  dole  to  the  eye,  as  re- 
prefented Fig.  3, 

20.  If  the  conical  brafs  point  be  ufed ' 
inftead  of  the  wooden  point,  then  the  elec- 
trical aura  or  wind  will  be  felt,  if  the  face. 


or 
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or  any  other  part,  is  at  the  dillance  of 
about  five  or  fix  inches  from  it.  If  any 
part  be  brought  near  the  conical  brafs  point, 
fharp  pungent  fparks  will  be  felt. 

21.  The  conical  points  may  alfo  be  ap- 
plied and  ufed  infiead  of  the  balls  in  every 
experiment  where  the  balls  are  mentioned, 
the  ferew  of  the  conical  point  being  the 
fame. 

22.  Plate  III.  Fig.  5.  reprefents  the  hand 
of  a perfon  directing  the  ball  by  meaps  of 
the  pliable  joints  and  tubes  fff,  and  glafs 
handle  K,  to  his  leg,  in  order  to  giye  elec- 
trical fparks  to  it ; but  if  the  tubes  and 
joints  had  been  connedled  with  the  other 
conductor,  viz.  R,  then  eledlrical  fparks 
would  have  been  received  from  the  leg,  in- 
fiead  of  being  given  to  it. 

23.  Plate  III.  Fig.  6,  reprefents  a per- 
fon diredting  the  two  balls  by  means  of  the 
pliable  joints  and  tubes  fff,  and  the  two 
glafs  handles  k k,  in  order  toiiraw  eledlri- 
cal  fparks  from  one  fhoulder,  and  at  the 

‘ fame 
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fame  time  give  them  to  the  other,  and  that 
without  {landing  on  the  ftool : thefe  balls 
are  readily  directed  to  any  other  part,  by 
means  of  the  aforefaid  glafs  handles  and 
pliable  joints. 

The  two  fets  of  tubes  with  flexible  joints 
may  be  ferewed  together  to  make  a greater 
length,  if  it  is  required  to  eledlrify  a perfon 
lying  in  a bed. 

Plate  IV.  Fig.  i.-  fhews  the  manner 
of  conneding  the  eledrical  flool  with  either 
condudor,  by  means  of  the  tubes  fff^  with 
the  flexible  or  pliable  joints.  Care  mufl 
be  taken  that  no  part  of  them  are  near  the 
table,  by  at  leafl  five  or  fix  inches. 

25.  The  arm  reprefented  in  the  Plate  at 
Figii  2.  is  fuppofed  to  be  the  arm  of  a per- 
fon {landing  on  the  eledrical  flool,  and 
turning  the  cylinder  at  the  fame  time, 
whereby  he  will  receive  more  than  his  na- 
tural quantity  of  eledricity,  the  flool  be- 
ing conneded'With  the  condudor  G ; and 
when  the  perfon  applies  his  arm  to  the  ball 

h. 
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h,  within  the  ftriking  diftance,  he  vvill 
then  give  to  that  ball  the  overplus  of  elee- 
ricity  he  has  received  more  than  his  na- 
tural quantity,  by  the  ftool  on  w'hich 
he  {lands  being  connecfted  with  the  con- 
ductor G. 

26.  If  it  is  defired  that  weak  fparks 
Ihould  be  drawn  from  a perfon  when  {land- 
ing on  the  {tool,  then  the  cord  m {hould 
not  be  connected  with  the  wooden  clamp  1, 
reprefented  as  fixed  to  a chair.  Fig.  2. ; but 
if  it  is  defired  to  have  flronger  fparks,  then 
the  brafs  ring  of  the  cord  m muft  be  con- 
nected with  the  item  of  the  joint  d,  and  the 
other  end  reft  on  the  floor } and  if  very 
flrong  fparks  are  required,  then  the  end^ 
intlead  of  refling  on  the  floor,  mufl:  be 
connected  with  metal,  fuch  as  the  grate, 
&c.  in  the  room  ; and  if  very  weak  fparks, 
the  method  mentioned  § 12.  Chap.  III. 
may  be  ufed.  There  are  other  means  of 
diminifhing  the  quantity  of  eleCtricity, 
which  will  occur  to  the  practitioner. 
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2J,  If  the  ftool  be  connected  with  the 
condu(ftor  R,  and  the  perfon  applies  his 
arm  as  before,  he  will  then  receive  a quan- 
tity of  eledlricity  from  the  ball  h,  to  fupply 
what  he  was  deprived  of  by  being  connedfed 
with  that  conductor* 

28.  In  Plate  IV.  Fig.  3.  is  fheWn  ano- 
ther method  of  receiving  or  giving  fparks 
from  or  to  the  leg  or.  any  other  part,  ac- 
cording to  the  conduftor  with  which  the 
ftool  is  conne<fted  by  means  of  the  flexible 
joints,  the  perfon  ftanding  on  the  ftool, 
and  turning  the  cylinder  at  the  fame  time. 
This  is  done  by  means  of  the  glafs  handle 
k,  and  one  of  the  tubes  f,  with  the  piece  g 
into  which  the  fhort  Item  of  k is  put:  one 
end  of  the  cord  m is  fcrewed  to  the  end 
of  the  tube  which  has  the  piece  g,  and  the 
other  part  of  the  cord  refts  on  the  floor.  If 
the  perfon  is  unable  to  hold  the  glafs  han- 
dles himfelf,  the  fparks  may  be  receivedyro;^ 
or  given  to  him  by  another  perfon  /landing 
on  the  floor.  Here  alfo,  if  flrong  fparks 
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are  deiired,  the  cord  muft  be  conne(5led 
with  metal,  fuch  as  the  grate,  &c.  as 
before  dirededin  § 26. 

29.  Plate  V.  Fig.  i.  reprefcnts  the  man- 
ner of  giving  gentle  Ihocks  through  the 
elbow,  or  any  other  part.  § 2.  Chap.  VI. 
It  is  necelTaiy,  before  you  attempt  to  give 
the  Ihock,  to  try  the  jar  and  tube,  whether 
they  are  not  broken  ; to  do  which,  take 
the  wire,  with  the  ball  and  glafs  tube, 
out  of  the  blacked  cork  of  thelarge  jar  j and 
wipe  the  uncoated  part  of  the  large  jar,  and 
the  glafs  tube,  clean  and  dry  j but  the  large 
jar  is  not  to  be  taken  out,  being  fixed  in  the 
condudor  : then  replace  the  glafs  tube,  and 
put  the  wire  with  the  ball  into  the  hole  in 
the  cork,  and  hang  one  ring  of  the  chain  b 
on  it,  and  the  other  ring  put  on  the  knob  P 
on  the  board  E.  Then  put  the  eledro- 
meter  n,  Plate  II,  into  the  hole  on  the  top 
of  the  condudor,  and  Aide  the  ball  of  n 
within  a quarter  of  an  inch  to  the  knob  H 
on  the  fide  of  the  condudor,  and  hang  on 

the 
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the  chains  and  wire,  as  reprefented  in 
Plate  V.  Fig.  i.  except  this  difference,  that 
in  dead  of  the  ends  of  the  chain  being  faflen- 
ed  to  the  arm,  as  reprefented,  they  muft  be 
made  to  touch  one  another  on  the  table. 
Then  if  the  large  jar  makes  a difcharge  be- 
tween the  ball  of  the  eledlrometer  and  con- 
duflor  with  a few  turns  of  the  cylinder  A A, 
it  fhews  that  jar  is  whole.  By  removing 
the  wire  with  the  ball  from  the  cork  into 
the  glafs  tube,  it  may  be  tried  in  the  fame 
manner.  If  either  jar  or  tube  is  very 
damp,  or  has  the  leaft  crack  in  them,  there 
will  be  no  difcharge  between  the  eledlro- 
meter  and  condu(5tor,  if  you  turn  ever  fo 
long. 

The  Machine  being  now  ready  for  giving 
the  fhock,  or  vibrating  motion;  if  fmart  one§ 
are  defired,  the  brafs  wire,  with  the  ball, 
muft  remain  in  the  hole  in  the  cork ; 
but  if  very  gentle  ones,  fuch  as  the  moft 
delicate  conftitution  can  bear,  which  is 
peculiar  to  the  patent  Eledlrical  Machine, 

F Z therj 
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then  the  brafs  wire  is  to  be  removed  from 
the  cork,  and  put  into  the  glafs  tube  that  is 
fitted  into  the  faid  cork ; and  the  commu- 
nicator u is  to  be  applied  over  the  edge  of 
the  jar  S,  that  one  leg  of  it  may  touch  the 
infidc  coating  of  the  jar  S,  and  the  other 
leg  the  outfide  coating  of  the  fame  jar. 
Plate  V.  Fig  i.  It  will  be  beft  that  the 
communicator  is  put  on  that  fide  of  the  jar 
which  is  furthefi:  from  the  glafs  tube : the 
communicator  thus  coimedling  with  the 
infide  and  outfide  coating  of  the  jar,  will 
prevent  your  receiving  a fmart  fliock  from 
the  large  jar  S,  when  preparing  for  gentle 
ones.  * ^ 

In  both  cafes  the  eledlrometer  mufi:  be 
regulated  according  to  the  fhock  or  vibrating 
motion  intended  to  be  given : viz.  if  the 
fmarteftihock  or  vibrating  motion  of  either 
jar  or  tube  is  wanted,  the  ball  of  the  eledlro- 
meter  mufi;  be  fet  at  the  furthefi:  firiking 

difiance 

* When  fmart  fhocks  or  vibrating  motions 

are  required,  the  communicator  is  to  be  taken  away 
from  the  jar  iS. 
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diftance  from  the  knob  H at  the  fide  of  the 
condudor;  and  if  the  gentleft,  the  ball 
mufi:  be  near  the  knob,  but  not  touch  it. 

30.  Plate  V.  Fig.  2.  reprefents  a per^ 
fon  giving  fiiocks  along  his  leg  ; and  iii 
the  fame  manner  he  may  give  it  through 
any  other  part  and  in  any  diredion,  from 
the  head  to  the  foot,  or  from  the  foot  to 
the  head.  In  this  cafe,  he  mull  have  an 
afiifiant  to  turn  the  cylinder.  An  affiflant 
will  likewife  be  required  in  the  operation 
of  giving  and  receiving  fparks,  as  defcribed 
§ 23  of  this  Chapter. 

31.  A very  denfe  llream  of  eledricity 
may  be  either  received  from,  or  given  to 
any  part  of  the  body,  by  means  of  the  jars 
when  charged. 

If  the  denfe  ftream  is  to  be  received  by 
the  condudor  R,  which  is  conncded  with 
the  outfide  of  the  jar  therein,  a chain  is  to 
be  hung  from  the  wire  communicating  with 
the  infide  ot  that  jar  to  the  table : the  chain 
b mijfi:  be  hung  on  the  knob  H of  the 

condudor 
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condudorG.  The  jar  being  charged,  on  ap-. 
plying  any  part  of  the  body  to  the  con- 
dudor  R,  a denfe  ftream  of  eledricity  will 
go  from  that  part  of  the  body  to  the  con- 
dudor  R. 

If  the  denfe  dream  is  to  be  given  by  the 
condudor  G to  any  part  of  the  body,  the 
chain  that  is  hung  on  the  wire  of  the  jar  in 
the  condudor  R,  is  to  be  taken  from  thence, 
and  hung  in  like  manner  from  the  wire  of 
the  jar,  that  is  in  the  condudor  G,  to 
the  table ; the  chain  b is  to  be  removed 
to  the  knob  H of  the  condudor  R ; the  jar 
being  charged,  the  condudor  G will  give 
a denfe  ftream  of  eledricity  to  any  part  of 
the  body  prefented  to  it. 

If  the  chain,  inftead  of  touching  the  table, 
be  hung,  by  means  of  its  two  rings,  from  the 
ball  of  one  jar  to  the  ball  of  the  other,  the 
ftream  will  in  like  circumftances  be  ex- 
ceedingly more  pungent.  This  denfe  elec- 
tricity may  be  received  from  or  given  to  any 
part  of  the  body,  by  means  of  the  apparatus 

already 
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already  defcribed,  according  as  the  chain  b 
is  hung  on  the  receiving  or  giving  con- 
ductor. 


CHAP.  V. 

PHILOSOPHICAL  EXPERIMENTS  AND  OB- 
SERVATIONS* 

I.  ^T^HE  intention  of  this  Treatife  not 
being  to  give  a detail  of  the  ex- 
periments relating  to  electricity,  which  are 
already  well  known,  and  amply  defcribed 
in  other  books;  bufrather  to  fhew  the  con- 
venience and  advantage  with  which  all  ex- 
periments of  this  nature  may  be  performed 
by  the  help  of  the  machine  which  is  now 
offered  to  the  public  patronage;  this  Chap- 
ter will  not  be  very  diffufe  and  extended. 
For  the  fake  of  beginners,  I fliall  curforlly 
enumerate  the  laws,  or  leading  phenomena 

of 
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oF  eledricity,  and  fubjoin  a few  experiments 
that,  for  their  novelty,  fingularity,  or  the 
confcqiiences  to  which  they  point,  feem  to 
deferve  particular  notice. 

2.  The  eafied;  method  of  colledling  a 
confiderable  quantity  of  the  eledlric  mat- 
ter, is  by  rubbing  two  bodies  together,  by 
which  means  a condenfation  or  rarefadion 
of  the  cledric  matter  is  produced  at  the 
furface  of  one  or  both  of  the  bodies.  But 
it  is  not  a matter  of  indifference  what  kind 
of  fubftance  is  ufed  for  this  purpofe.  Some 
bodies  will  fcarcely  produce  eledric  appear- 
ances by  any  rubbing  together,  and  others 
poffefs  tlie  property  of  becoming  eledrified 
in  afurprizingdegreeby  that  means.  Now 
rlibfe  bodies  which,  by  fridion  or  other- 
wife,  become  eledrified  in  fuch  a manncrj 
that  tlieir  cledric  date  cannot  be  taken  off 
by  touching  a fmall  part  of  their  furface,  are 
called  eledrics.  Glafs,  filk,  rofin,  fulphur^ 
dry  vegetable  fibres,'  and  common  air,  are 
the  chief  fpecimens  of  this  clafs. 

3.  Bodies 
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3-  Bodies,  which,  being  by  any  means  put 
into  an  ele<flric  ftate,  are  capable  of  lofing 
that  ftate  by  the  contadt  of  another  body  at 
a fmall  part  of  their  furface,  are  called  Non- 
eledlrics,  or,  much  more  properly  and  fre- 
quently, Condudlors.  Metals,  charcoal, 
animal  juices,  and  water,  are  almoft  the 
only  condudiors  we  know  of. 

Every  fubftance  in  nature  is  either  an 
cledtric  or'a  condudtor.  Since  an  eledtric 
cannot  be  deprived  of  its  eledtricity  at  any 
part,  without  adtually  touching  or  ap- 
proaching very  near  that  part,  it  is  evi- 
dent, that  the  eledtric  matter  is  not  con- 
veyed or  cqndudled  either  though  the 
fubdance,  or  over  the  furface  of  eledlrics. 
And  fince  the  whole  eledtricity  of  a con- 
dudlor  may  be  taken  away  by  touching  any 
part  thereof,  it  is  likeyi^ife  evident,  that  the 
eledtric  matter  does  pafs  either  through  the 
fubftance  or  over  the  furface  of  thefe  bo- 
dies. The  internal  fenfation  of  the  thock, 
js  one  of  the  mod  obvious  proofs  that 

Q eledtricity 
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eledricity  paffes  through  the  fubftance  of 
conductors. 

4.  The  greateft  quantity  of  eleCtricity  is 
collected,  when  a perfeCt  eleCtric  is  rubbed 
by  a perfect  conductor.  But  there  are  cir- 
cumftances  to  be  attended  to,  chiefly  re-; 
fpeCting  the  fmoothnefs  or  roughnefs  of  the 
contiguous  furfaces,  which,  for  the  fake  of 
brevity,  cannot  be  enumerated  and  defcribed 
here. 

5.  The  electricity  which  an  eleCtric  ac- 
quires by  friction  with  a conductor,  is  ob- 
tained from  the  conductor;  fo  that,  if  the 
conductor  be  infulated,  it  will  likewife  be- 
come electrified,  by  lofing  a part  of  its  na- 
tural quantity,  or  by  gaining  a furplus, 
according  as  the  eleCtric  body  acquires 
what  is  commonly  called  a negative  or  pofi- 
tive  date.  This  has  been  in  fome  mea- 
fure  explained  in  Chap.  IV. 

6.  Bodies,  in  like  and  equal  dates  of 
electricity,  repel  each  other;  bodies  in  op- 
pofite  dates  attraCt  each  other;  and  bodies 
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In  the  mean  or  natural  ftate  are  attradted  by 
all  eledlrified  bodies  whatever. 

7.  If  a thin  ele<5lric  plate,  as,  for  exam- 
ple, glafs,  be  eledlrified  on  one  fide,  by  fric- 
tion or  otherwife,  and  the  other  fide  be 
in  conta(5l  with  an  uninfulated  condudlor, 
this  laffc-mentioned  fide  will  affume  an 
eledlric  ftate,  of  the  contrary  nature'  to 
that  induced  upon  the  former.  In  thefe 
circumftances  the  glafs  is  faid  to  be  charged. 
The  law  of  charging  eledtrics,  appears  to 
be,  that  the  fum  or  whole  quantity  of  elec- 
tricity at  both  furfaces,  is  always  either  ac- 
curately or  nearly  the  fame.  The  following 
experiments,  made  with  the  Patent  Eledlri- 
cal  Machine,  fet  this  important  principle  in 
an  obvious  point  of  view. 

8.  Experiment  I.  Takeoff  the  ends  of 
the  two  condudtors  R and  G,  and  the  in- 
cluded jars  will  be  vifible,  the  wires 
with  the  balls  being  ftuck  in  the  cork  of 
each.  Hang  the  chain  b on  the  knob 
H of  R,  and  turn  the  cylinder.  The  jar 
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in  G will  not,  in  thefe  circumftances,  be- 
come charged,  excepting  by  means  of  a 
fmall  quantity  of  eledlricity,  which  will 
pafs  from  the  ball  of  the  jar  into  the  air. 
But  again,  if  the  knuckle,  or  any  other 
condudlor,  be  applied  near  the  ball  of  the 
jar  in  G,  during  the  turning,  fparks  will 
ilTue  from  it  in  abundance,  ftrong  and  fre- 
quent at  firft,  but  gradually  lefs  and  lefs 
fo,  and  the  jar  will  become  charged.  The 
infulated  jar  being  difcharged,  does  not  then 
appear  to  be  in  an  eletftrical  hate  on  either 
lide,  except  a fmall  refiduum,  which  is  not 
carried  oif  by  the  difcharge. 

The  like  experiment  may  be  made,  mu- 
tatis  mutandis,  by  hanging  the  chain  on  the 
knob  H of  the  conductor  G. 

9.  Obfervation.  Hence  is  deduced  the 
confequence,  that  neither  fide  of  an  elec- 
trical jar  can  be  charged  what  is  commonly 
called  either  pofitively  or  negatively,  unlefs 
the  other  fide  be  fo  fituated,  as  to  be  able  to 
afiu  me  the  contrary  fiate;  and  that  the  two 

Hates 
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ilates  are  equal  in  intenfity,  becaiife  they 
deftroy  each  other  in  the  difcharge. 

The  eledlricity  which  pafTes  off  into  the 
air,  may  perhaps  make  this  confequence  lefs 
evident  to  thofe  who  reafon  and  think  fuper- 
ficially.  It  arifes  from  the  power  of  the 
machine;  and  in  many  other  common  ma- 
chines is  fcarcely  perceptible.  If  the  filk  of 
the  cufhion  be  thrown  back,  much  lefs 
cledtricity  will  be  driven  off. 

10.  Experiment  II.  Take  the  chain  b 
off  from  H,  and  hang  it  upon  the  wires  of 
the  jars  in  R and  G,  by  means  of  its  two 
rings.  Turn  the  cylinder  about  ten  times. 
The  jars  will  be  equally  charged,  as  appears 
by  feparately  difcharging  them  by  means  of 
the  rod.  If  Nairne’s  new  invented  infulated 
difcharging  rod  t,  Plate  II.  be  ufed,  the 
eleffric  fire  will  be  feen  to  pafs  between  the 
ou  tilde  and  inhde  of  the  jars,  when  they  are 
difcharged. 

11.  Experiment  III.  Repeat  the  laff 
experiment  with  this  variation,  that,  inflead 

of 
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of  feparately  difcharging  the  jars,  apply  the 
luminous  difcharger  from  one  conduftor 
to  the  other.  An  explolion  will  follow, 
and  both  jars  will  be  at  once,  by  that  means, 
difcharged.  The  iron  chain  connecting 
the  infides  of  the  two  jars,  will,  at  the  in- 
ftant  of  difcharging,  be  luminous;  and  alfo 
the  inlide  of  the  luminous  difcharging  rod 
t,  Plate  II.  will  appear  beautiful  at  the  fame 
time. 

12.  Obfervation.  It  is  clear,  from  thele 
two  foregoing  experiments,  that  two  equal 
electrical  jars  may  be  charged  without  com-* 
rnunication  with  the  earth,  by  only  alter- 
ing the  quantities  of  eleCtricity  at  their 
furfaces.  The  machine  exhaults  a quan- 
tity of  the  natural  ftock  of  eleCtricity  from 
the  jar  in  R,  and  throws  it  upon  the  jar 
in  G ; while  an  equal  part  of  the  natural 
ftock  in  the  infide  of  the  jar  in  G,  re- 
moves by  the  chain  to  the  infide  of  the  jar 
in  R.  Thus  both  jars  become  charged,  and 
may  be  feparately  difcharged.  But  if  a 


commu- 
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communication  be  made  between  the  out- 
fides,  the  equilibrium  is  reflored ; and  at  the 
fame  indant  the  furplus,  which  had  removed 
from  the  infide  of  one  jar  to  that  of  the 
other,  flies  vifibly  along  the  chain,  to  its 
original  place.  The  paflage  of  the  electri- 
city between  the  two  outfldes,  may  like- 
wife  be  rendered  viflble,  if  the  luminous  in- 
fulated  difcharging  rod  t be  made  ufe  of. 

13.  Experiment  IV,  The  two  forego- 
ing experiments  fucceed  in  the  fame  man- 
ner, when  another  chain  is  huns:  from  one 
of  the  knobs  H to  the  earth. 

14.  Experiment  V.  In  the  lafl-  experi- 
ment, if  the  chain,  inftead  of  communi- 
cating with  the  earth,  be  hung  from  the 
knob  H to  the  wire  of  the  fame  jar,  the 
other  jar  only  v/ill  be  charged. 

15.  Obfervation.  The  charging  of  the 
jar  in  Experiment  IV.  whofe  outflde  com- 
municates with  the  earth,  is  a cpnfequence 
of  the  alteration  which  the  ftate  of  the  in- 
fides  undergoes  during  the  charging  of  the 
other  jar.  The  uncharged  jar,  in  Experi- 
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ment  V,  remains  in  its  natural  ftate,  becaufo 
its  two  tides  communicate  by  means  of  the 
chain.  This  jar  may  be  regarded  only  as  an 
infulated  condudtor,  which  conveys  the 
electricity  from  the  inlide  of  the  other  jar  to 
its  outfide ; and  the  experiment  affords  the 
fame  confequence,  with  regard  to  a tingle 
jar,  as  Experiments  III.  IV.  do  with  refpeCt 
to  two. 

Experiment  VI.  Hang  the  chain  from 
the  knob  H of  one  of  the  conductors,  the 
ether  end  retting  on  the  table,  and  fit  the 
electrometer  to  the  other  conductor.  Hang 
the  other  chain  from  the  electrometer  to 
the  wire  of  the  jar  in  the  conductor,  to 
which  the  electrometer  is  fitted.  Set  the 
ball  of  the  electrometer  within  the  ftri- 
king  diftance  from  H,  and  turn  the  cylin- 
der. The  electricity  will  be  difeharged 
vifibly  along  the  chain:  but  if  the  ball  of 
the  electrometer  be  placed  clofe  to  H,  the 
jar  will  not  become  charged,  and  no  fpark 
will  appear. 
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Obfervatlon.  In  this  experiment,  the 
jar  in  the  firfl  fituation  becomes  charged, 
by  the  infide  affuming,  by  means  of  the  air, 
a ftate  contrary  to  that  fuperinduced  on  its 
outhdc;  and  the  difcharge  fhews  the  pafTage 
of  the  electricity  in  reftoring  the  equili- 
brium. In  the  latter  fituation  it  is  proved, 
that  the  infide,  by  its  communication 
with  the  outfide,  not  being  allowed  to  af- 
fume  the  contrary  Itate,  the  jar  cannot  be 
charged. 

It  is  prefilmed  that  the  following  uncom- 
mon experiments  will  be  acceptable  to  the 
curious. 

1 6.  Experiment  VII. ^ To  make  a 
number  of  fmall  holes  in  a glafs  tube. 
Stop  one  end  of  the  tube  with  a cork,  and 
pour  a quantity  of  fallad  oil  into  it.  Stop 
the  other  end  with  a cork,  through  which 
is  previoufiy  inferted  a wire,  whofe  lower 
end  is  pointed,  and  bent  at  right  angles  to 

H its 
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* This  experiment  was  communicated  by  the  Rev. 
Mr.  Morgan,  of  Norwich. 
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its  length,  and  its  upper  end  turned  into  a 
hook.  Let  the  inner  end  of  the  wire  be 
below  the  furface  of  the  oilj  and  hang  the 
whole  apparatus  upon  the  knob  H of  one 
of  the  condudtors.  Then,  ifthecondudor 
be  eledrified  by  turning  the  machine,  and 
the  finger,  or  any  other  uninfulated  con- 
dudlor,  be  brought  near  the  lower  end  of 
the  wire  in  the  tube,  a fpark  will  pafs  to  it 
through  the  oil  and  glafs,  making  a fmall 
hole. 

This  experiment  affords  fome  beautiful 
appearances  when  tried  in  the  dark,  and 
on  many  accounts  appears  to  be  very  fruit- 
ful in  confequences. 

17.  Experiment  VIII.*'  To  make  the 
foft  Dutch  fealing-wax  affume  the  appear- 
ance of  wool. 

Take 

* This  experiment  occurred  to  me,  on  trying  the 
experiments  mentioned  in  Nicholfon’s  Introduftion 
to  Natural  P-liilofophy,  Vol.  II.  page  388.  All  the 
other  experiments,  except  Experiment  VII,  arc 
original. 
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Take  a piece  of  fealing-wax,  about  an 
inch  long,  or  lefs,  and  ftick  one  end'  of  it 
on  the  copper  ball.  Screw  the  ball  to  the 
joint;  place  the  ftem  in  the  hole  of  one  of 
the  condud:ors,  and  hang  the  chain  on  the 
knob  H of  the  other.  In  this  lituation 
warm  the  wax  gently  with  a candle,  till 
it  is  almoft  ready  to  drop.  Remove  the  can- 
dle, and  immediately  excite  the  cylinder; 
at  the  fame  time  holding  the  other  copper 
ball,  fcrewed  to  the  end  of  the  tube  f,  at 
about  twelve  inches  diftance  from  the  wax. 
The  eledtricity  will  immediately  throw  the 
wax  upon  the  other  ball  in  feveral  very  fine 
threads,  which  being  wiped  off  with  the 
finger,  are  fcarcely  diftinguifhable  from  red 
wool. 

18.  Experiment  IX.  Tocaufe  the  mer- 
cury in  a thermometer  to  rife  by  means  of 
elediricity. 

Take  a mercurial  thermometer,  with  a 
fmall  bulb.  The  wooden  fcale  muff  be  fo 
iliort,  as  not  to  reach  down  to  the  bulb  by 
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about  three  inches,  which  fpace  will  there-* 
fore  be  entirely  clear.  Prepare  the  machine 
as  reprefented  Plate  III.  Fig.  2.  excepting 
that,  inftead  of  the  copper  balls,  there  mufl 
be  fubHituted  two  balls  of  foft  wood,  about 
two  inches  in  diameter.  Sufpend  the  ther« 
mometer  fo  that  its  bulb  may  be  immedi- 
ately between  the  balls,  which  mufl  not  be 
more  than  half  an  inch  afunder.  Excite  the 
cylinder,  anda  flream  ofelecftric  matter  will 
pafs  between  the  balls.  The  mercury  v/ill 
inflantly  begin,  and  continue  to  rife,  till  it 
- exceeds  its  former  height  very  confiderably. 
I have  raifed  it  from  6y  to  99  degrees  of 
Fahrenheit’s  fcale.  The  fpirit  thermometer 
is  afFedled  in  a fimilar  manner  by  the  fame 
treatment. 

19.  Experiment  X.  The  fpark  given 
to  a condudor,  in  what  is  called  a negative 
ilate,  is  much  more  pungent  than  the  fpark 
received  from  a fimilar  andequal  condudor, 
in  an  equal  pofitive  flate. 
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The  proof  of  this  by  the  Patent  Machine, 
is  too  obvious  to  need  any  particular  inftruc- 
tions. 

The  different  figure  of  the  fpark  appears 
to  be  the  proximate  caufe  of  the  phsenome- 
non.  For  the  Ipark  proceeding  from  a 
pofitive  conductor,  is  emitted  from  a finglc 
point  of  the  furface;  but  when  it  haspro- 
'ceeded  about  one  third  of  its  length,  it  be- 
comes divided  into  many  radiations,  fpring- 
ing  from  a kind  of  luminous  fpeck.  It  does 
not  therefore  enter  the  hand  of  the  obferver 
atone,  but  at  many  points  of  the  furface; 
and  confequently  its  effedls  are  divided  and 
weakened.  But  the  contrary  happens  when 
the  conductor  is  in  what  is  called  a negative 
flate,  the  ends  of  the  fpark  being  as  it  were 
reverfed.  The  palfage  of  the  eledtricity  is 
made  through  a fingle  point,  or  finall  part 
of  the  fkin  of  the  obferver,  and  the  irrita- 
tion becomes  much  greater. 

Experiment  XI.  To  caufe  the  charge  of 
three  fquare  inches  and  a half  of  coated  glafs 

to 
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tb  fly  tlirough  the  air  in  a denfe  /park  of 
five  or  fix  inches  in  length. 

Take  off  the  ends,  N N,  of  the  condudiors 
R and  G.  Remove  the  wires  with  balls 
from  out  of  the  corks  withinfide  the  jars ; 
and  put  them  in  the  fmall  coated  glafs  tubes 
that  are  in  the  corks  ^ and  hang  the  chain 
b from  one  wire  to  the  other.  Turn  the 
cylinder ; and,  refling  one  ball  of  the  infu- 
lated  difcharging  rod  upon  the  conductor 
bring  the  other  ball  towards  the  conductor 
. R,  If  the  machine  be  dry  and  in  a good 
fiate,  the  difcharge  will  fly,  in  denfe  fparks 
of  more  than  fix  inches  in  length,  from  the 
ball  of  the  difcharging  rod  to  the  conduc- 
tor R.  But  if,  on  the  contrary,  the  one  ball 
of  the  difeharger  be  refled  on  the  condudlof 
R,  and  the  other  ball  brought  towards  the 
condudor  G,  this  lafl  ball  will  draw  off  the 
eledricity  (fuperinduced  on  G),  with  a 
ruflling  noife,  at  the  diflance  of  fix  inches  or 
more,  and  will  not  produce  a fpark  till  the 
diflance  is  very  fmall. 


CHAP. 
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CHAP.  VI. 

MEDICAL  OBSERVATIONS. 

I.  ^ I ^HERE  can  be  no  doubt,  fiiicc 
the  eledlric  matter  is  found  in 
all  bodies,  but  that  it  is  an  univerfal  and 
principal  agent  in  the  fyftem  of  the  world. 
Much  remains  to  reward  the  affiduity  of 
future  difcoverers.  Eledlricity  is  yet  in 
its  infancy  ; but,  like  the  other  branches  of 
philofophy,  its  infancy  has  been  embar- 
rafTed  by  a number  of  theories,  contrived 
by  men  .who  prefer  the  effufions  of  fancy 
to  the  flow  though  fure  method  of  expe- 
riment andobfervation.  General  inferences, 
drawn  from  experiments  which  were  either 
few,  inaccurate,  or  falfe,  have  in  many  in- 
flances  dilgraced  the  fciences.  The  in-» 
fluence  of  electricity  on  the  animal  frame  has 


never 
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never  been  difputed ; but  the  fuccefs  of  its 
application  to  the  cure  of  diforders  has  been 
exceedingly  magnified  by  fome  writers,  and 
as  much  flighted  by  others.  The  common 
fource  of  both  thefe  oppoflte  opinions  may 
be  attributed  to  the  fuperficial  obfervations 
of-thofe  who  held  them.  But  it  is  nov/’ 
eftabliflied  from  a multitude  of  fadls,  that 
cledlricity  is  almofl:  a fpecific  in  fome  difor- 
ders, and  deferves  to  be  held  in  the  highefl 
eftimation  for  its  efficacy  in  many  others. 
It  is  not  intended  in  this  fliort  treatife  to 
give  any  circumflantial  account  of  the  cafes 
upon  which  the  following  part  of  this  chap- 
ter is  grounded;  but  the  reader  may  depend 
upon  it,  that  it  contains  not  a Angle  af- 
fertion  which  has  not  been  confirmed 
either  by  the  author’s  own  experience,  or 
the  teflimony  of  a numerous  acquaintance 
of  ingenious  and  worthy  gentlemen,  who 
are  ready  to  promote  any  undertaking 
which  is  intended  to  advance  the  public 
good. 


2.  The 
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2.  The  early  method  of  applying  elec- 
tricity confifted  in  giving  large  {hocks  from 
jars  of  very  confiderable  magnitude.  (See 
Note  on  § 3.)  This  practice  is  at  prefent 
difcontinued;  and  an  opinion  feems  to 
prevail,  that  the  gentler  methods  offimple 
eledlrization,  fuch  as  receiving  or  giving 
the  elcdric  aura  or  wind  by  wooden  or  mc^ 
tallic  points,  and  alfo  the  fparks  either  on 
the  ground,  or  eledtrical  {tool  as  circum- 
fiances  may  require,  are  fufficient  in  all 
thofe  cafes  in  which  elecflricity  can  be  ufed 
with  advantage.  It  is  difficult  for  one  who 
thinks  he  has  • made  a difcovery,  to  avoid 
running  into  extremes;  and  perhaps,  upon 
reflection,  we  fhall  not  find  reafon  entirely 
to  exculpate  thofe  who  fo  flrenuoufly  re- 
commend thofe  very  gentle  methods.  It  is 
certain,  that  the  adminiflering  of  fliocks 
has  done  fervice  in  cafes  in  which  Ample 
eledrization  has  not  been  found  effediual ; 
and  therefore  it  would  be  injudicious  to 
attempt  to  eflabliffi  any  general  rule  for 
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excluding  them.  And  on  the  contrary  it 
muft  be  granted,  not  to  mention  the  dif7 
agreeable  fenfation  to  the  patient,  that  very 
flrong  Ihocks  arefometimes  injurious,  and, 
if  they  do  not  produce  an  immediate  good 
effed,  are  often  found  to  be  of  very  little 
fervice  vyhen  continued.  The  medium 
feems  preferable ; that  is  to  fay,  to  begin 
v/Ith  fimple  eledrization,  and  to  proceed 
gradually,  as  may  be  thought  ncceflary,  either 
tp  receive  or  give  the  eledric  matter  by 
metallic  or  wooden  points ; or  the  fparks, 
by  rubbing  a metallic  ball  quickly  back- 
wards and  forwards  oyer  q part  of  the 
body  covered  with  a woollen  cloth  to 
receive  or  give  fparks  of  different  fizes, 
when  either  placed  on  the  ftool,  or  {landing 
qn  the  ground,  as  direded  § 12.  Chap.  III. 
or  § 28.  Chap.  IV;  to  draw  the  denfe 
flream  as  direded  § 31.  Chap.  IV;  or  to 
give  gentle  fhocks,  which  may  be  either 
general,  or  confined  to  a particular  part, 
deferibed  § 29  and  § 30,  Chap.  IV. 

A little 
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A little  experience  will  enable  the  operator 
to  judge  the  proper  degree  of  eledtricity ; 
and  the  Patent  Machine  is  peculiarly  ap- 
plicable to  every  known  ihethod  of  apply- 
ing it. 

3.  The  opinions  of  the  Faculty  are  di- 
vided concerning  the  mode  of  adtion  which 
eledlricity  exerts  on  the  human  frame. 
By  foriie  it  is  thought  to  relax  univerfally, 
and  by  others  to  be  ftimulant  and  bracing. 
Both  opinions  feem  to  agree  with  the  fadls^ 
Eledlricity,  applied  in  the  gentleft  man- 
ner, appears  to  be  fedative  and  relaxing ; 
and  in  the  ftronger  methods  it  may  na- 
turally be  fuppofed  to  flimulate.* 'But  it  is 
an  advantage,  that  we  are  not  under  the 
neceffity  of  waiting  till  a theory  is  efta- 
b'lifhed,  before  we  can  receive  benefit  from 

I 2 the 

* Note.  Thofe  whofe cafe  may  require  rather  ftrong 
(hocks,  may  remove  every  fear  they  have  of  being 
injured  by  them  ; the  Patent  Eledtrical  Machine  being 
fo  conftrudted,  that  the  ftrongeft  (hock  that  carv 
be  adminiftered  by  it,*  can  no  way  detriment  the  moft 
delicate  couftitutionff. 
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the  powerful,  though  fafe,  application  of 
eledlricity. 

3.  The  very  many  cures  performed  by 
electricity  in  the  hands  even  of  perfons 
. entirely  unfkilledin  medicine,  and  its  never 
having  produced  any  ill  effeCts  when  ap- 
plied with  moderate  degrees  of  force,  give 
it  an  advantage  which  perhaps  no  other 
remedy  is  entitled  to  claim.  It  may  be 
laid  down  as  an  eftablifhed  faCt,  that  elec- 
tricity judicioully  applied  has  never  done 
hurt.  A healthy  fibre  is  never  injured  by 
it : it  may  confequently  be  conveyed  with- 
out any  difficulty  or  apprehenfion  to  the  feat 
of  any  local  diforder,  as  it  may  be  paffed, 
without  any  diminution  of  its  virtue,  through 
the  intervening  found  parts. 

5.  Simple  electrization,  or  ftanding  on 
the  ftool,  is  affirmed  to  increafe  the  circu- 
lation of  the  blood,  and  promotes  glandular 
fecretion. 

6.  The  various  applications  of  electri- 
city are  particularly  ferviceable  in  obftruc- 
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tlons.  In  many  diforders,  whofe  remote 
caufes  are  of  this  nature,  its  adion  and 
effeds  are  beyond  expcdation.  The  fup- 
preffion  of  the  catamenia  and  all  its  con- 
fequent  evils  are  removed  to  almoft  an  ab- 
folute  certainty,  by  palling  the  eledric 
matter  through  the  region  of  the  pelvis. 
Very  many  inftances  of  patients  relieved 
from  the  moft  hopelefs  lituation,  confpire 
to  recommend  this  remedy  as  fpecific  in 
fuch  cafes ; and  the  advantages  mankind 
may  reap  from  it  are  fo  much  the  more  va- 
luable, as  the  Materia  Medica  furnilhes  us 
with  few  medicines  at  all  adequate  to  the 
purpofe.  The  method  of  adminiftering 
eledricity  for  thefe  diforders  is  to  place  the 
patient  between  the  two  balls  hh.  Fig.  IF. 
Plate  III.  placed  on  oppofite  fides  of  the 
waift;  and  accordingly  as  the  fenfation  is 
more  or  lefs  difagreeable,  the  balls  muft  be 
removed  nearer  to  or  farther  from,  the  body. 
In  fome  inftances,  the  points  may  be  fubfti- 
tuted  inflead  of  the  balls.  Care  muft  be 

taken 
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taken  to  be  affured,  that  the  patient  is  not 
pregnant;  and  the  electricity  (hould  rather 
be  too  weak  than  too  ftrong,  for  fear  of 
producing  an  immoderate  flow. 

7.  Nervous  diforders  in  general  give  way 
to  gentle  electrization,  but  are  fometimes 
aggravated  by  the  application  of  too  great 
a force.  Nervous  head-aches  are  often  mi- 
tigated and  entirely  relieved  by  the  elec-* 
trie  wind  from  a metallic  or  wooden  point,- 
applied  at  a diflance  oppoflte  the  temples, 
and  fucceflively  round  the  head.  The  ef- 
fects of  too  much  irritation  are  fo  exceed- 
ingly difagreeable,  that  great  attention  mufb 
be  had  to  make  trial  firfl;  of  the  mildefl  me- 
thods. 

8.  In  recent  bruifes,  burns,  fcalds,  or 
any  other  local  pain  of  no  long  {landing, 
numberlefs  inftances  eftablifli  the  imme- 
diate efficacy  of  eleCtricity . The  electric  wind 
or  fparks  may  be  ufed  in  thefe  cafes. 

9.  The  natural  fecretions  are  promoted 
by  electricity,  and  thofe  which  are  adven- 

^ titious 


[-  63  ] 

tkious  or  unnatural  are  retarded  and  often 
fuppreffed.  The  latter  effedt  feems  to  be  a 
confequence  of  the  former ; for  moft  unna- 
tural difcharges  are  caufed  by  the  obftruc- 
tion  of  fome  natural  fecretion  or  circula- 
tion which  ought  to  have  been  performed. 
Thus  the  proximate  caufe  of  the  purulent 
difcharges  of  ulcers,  &c.  is  either  the  flop- 
page  of  the  circulation  or  the  perfpiration 
of  the  part,  v/hofe  veffels  are  inflamed  or 
obflruded;  and  if  eleftricity  be  pofTeffed  of 
power  to  promote  a proper  circulation 
through  the  hner  palTages,  the  vicious  dif- 
charge  mufl  ceafe  of  courfe.  It  feems  to 
be  a good  method  in  fupsrficial  complaints 
to  adminifler  the  aura  or  fparks ; but  in 
diforders  which  principally  afFedt  the  in- 
terior part  of  the  body,  gentle  fliocks  are 
to  be  preferred. 

lo.  Blood-fhot,  and  other  inflammations 
of  the  eyes,  are  almofl  always  cured  by  the 
eledlric  wind.  The  fiftula  lachrymalis  has 
been  cured,  in  many  inflances,  by  the  fame 

treatment. 
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treatment.  And  there  are  not  a few  remark- 
able cafes,  in  which  blindnefs,  whether 
arifing  from  an  opacity  of  the  cornea,  or  the 
infcnfibility  of  the  retina,  has  been  removed 
by  eledlricity,  applied  either  in  the  form  of 
wind  or  fparks  to  the  eye  itfelf,  or  fhocks 
pafled  near  the  eye.  But  it  muft  be  con- 
feifed,  that  it  has  failed  in  many  other  in- 
jftances  of  this  laft  kind. 

1 1 . The  tooth-ache,  ariling  from  cold, 
is  generally  cured  by  drawing  the  fparks 
from  the  outfide  of  the  face  oppofite  the 
tooth.  A fhock  properly  directed  through 
a tooth  beginning  to  decay,  frequently  takes 
away  the  pain  by  deftroying  the  fenlibility 
of  the  end  of  the  nerve. 

12.  The  fere  throat  is  very  often  cured 
by  drawing  fparks ; and  the  fame  method 
is  frequently  fuccefsful  in  difpelling  glan- 
dular tumours,  even  of  the  greateft  magni- 
tude. Generally  fpeaking,  all  fwellings 
which  do  not  contain  matter  are  difperfed 
by  electricity;  and  thofe  which  do,  are  bene- 
fited 
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fited  by  it.  Cutaneous  eruptions  are  often 
cured  by  the  eledric  wind. 

13.  Deafnefs  from  cold,  from  too  much 
wax,  or  proceeding  from  a-  fever,  feldom 
fails  of  being  removed  by  the  eledtric  aura, 
by  drawing  fparks,  or  by  gentle  fhocks 
from  one  ear  to  the  other-. 

14.  Sprains,  cramps,  contradlions,  among 
which  the  locked  jaw  flands  confirmed 
by  many  fuccefsful  cafes,  and  few  to  the 
contrary  ; rheumatic  pains,  whether  local 
or  otherwife  ; are  all  peculiarly  within  the 
province  of  the  eledlrical  operator,  as  they 
have  been  conftantly  removed  with  fcarcely 
any  exception.  The  method  is,  to  life  re- 
peated gentle  fliocks  through  the  part  af- 
fedted,  and  increafe  the  force  till  fuccefs 
attends : but  in  thefe,  as  in  all  other  cafes, 
the  feeling  of  the  patient  mull:  be  confulted  ; 
for  fhocks  that  have  been  given  from  very 
large  jars,  have  been  frequently  found  to 
be  very  difagreeable,  without  being  effec- 
tive: but  fuch  attention  has  been  paid  in 
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the  conftrudlion  of  thePatentEIeflrical  Ma- 
chine, that  the  flrongeft  fhocks  requifite 
for  any  diforder  may  be  given,  by  this  ma- 
chine, without  any  danger  to  the  perfon 
requiring  them. 

15.  The  fciatica,  the  proper  gout,  and 
thepalfy,  have  been  often  cured  by  electri- 
city, applied  according  to  the  various  de- 
grees. The  firftof  thefe  diforders  is  much 
more  capable  of  relief  from  eleCtrical  treat- 
ment than  the  other  two.  It  is  thought 
by  fome,  that  there  is  danger  of  repelling 
the  morbid  matter  of  the  gout  from  the 
extremities  to  the  nobler  parts ; but  this  opi- 
nion does  not  feem  to  have  any  folid  foun- 
dation, In  recent  pallies,  much  good  has 
been  done,  even  on  patients  far  advanced  in 
years  ; butpalhes  of  long  Handing,  though 
relieved  at  firft,  are  feldom  effectually  cured. 
The  moft  judicious  method  appears  to  be 
that  of  firft  drawing  fparks  from  the  dif- 
eafed  part,  and  afterwards  to  give  fhocks 
confined  to  the  part,  rather  ftrong  at  firft, 

but 
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but  weaker  as  the  fenfe  becomes  more 
acute. 

16.  Confiderable  cures  have  been  per- 
formed by  eledtricity  in  epileptic  and  hyf- 
terical  cafes.  A few  gentle  fhocks  admi- 
niftered  during  the  fit  from  arm  to  arm 
through  the  chefi:,  almofi:  infallibly  removes 
thefe  diforders ; and  a daily  continuation 
of  the  remedy  for  fome  days  after,  has  pre- 
vented the  return  in  many  cafes  in  which 
the  diforder  had  long  been  habitual.  When 
the  period  is  known,  or  the  approach  of  a 
fit  can  be  predidted,  a few  gentle  fhocks 
may  perhaps  avert  the  evil. 

17.  Agues  are  cured  by  adminifiering 
fhocks  through  the  chefi  and  fides,  or 
crofs-ways,  from  each  hand  to  the  oppofite 
foot,  jufl  before  the  fit  is  expedted.  This 
diforder  is  commonly  cured  by  a very  few 
times  eledlrifying. 

18.  The  Patent  Eledlrical  Machine  is 
fuperior  to  others,  by  the  means  it  affords 
of  trying  the  medical  effedls  of  eledlricity, 
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as  you  may  either  give  it  to  any  part  of  the 
body,  and  at  the  fame  inftant  receive  it 
from  any  other  part.  See  § 17,  23.  Chap. 
IV.  and  Plate  III.  fig.  2,  6 ; and  if  the 
infulated  ftool  O be  conneded  with  the 
conductor  R,  by  means  of  the  metallic 
tubes  fff,  and  compound  joint  d,  a perfon 
Handing  on  the  ftool,  and  touching  the 
condudor  G,  may  make  the  eledrical  fluid 
to  circulate  through  him,  or  any  part  of 
him,  as  long  as  he  pleafeth ; previous  care 
being  taken  that  the  chain  b is  removed 
from  either  of  the  condudors,  and  that  the 
metallic  tubes  touch  not  the  table.  And 
if  conneded  only  with  the  condudor  R, 
the  chain  b being  hung  on  the  brafs  knob 
H of  the  condudor  G,  he  may  keep  him- 
felf  in  an  exhaufted  ftate  of  eledricity  ; and 
vice  verfdy  being  conduded  only  with  the 
condudor  G,  and  the  chain  removed  to  the 
brafs  knob  H of  the  condudor  R,  he  may 
keep  himfelf  in  a condenfed  Hate  of  elec- 
•city.  See  fig.  i . Plate  IV. 
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19*  The  very  fudden  cures  which  are 
daily  performed  by  eledtricity,  and  the  exag- 
geration which  is  made  in  relating  fadts 
by  thofe  who  are  fond  of  the  marvellous, 
have  led  many  patients  into  an  expedation, 
that  their  diforders  will  vanifh  as  it  were 
by  enchantment,  when  they  are  eledrified. 
It  is  not  enough  for  thefe  miftaken  people 
to  be  informed,  that  eledricity,  both  for  its 
univerfality  and  efficacy,  deferves  to  ftand 
firft  in  the  lid:  of  remedies ; but  they  re- 
quire it  to  work  miracles.  For  this  rea- 
fon,  and  to  prevent  the  difcouragement 
which  the  difappointment  of  their  unrea- 
fonable  expedations  may  caule,  it  is  necef- 
fary  to  obferve,  that  indantaneous  relief 
mud  not  always  be  expeded ; and  that 
feveral  diforders,  which  were  not  fenfibly 
affeded  by  a month  or  more  eledrization, 
have  in  time  been  cured  by  perfevering  in 
the  ufe  of  the  remedy.  It  is  probable, 
that  many  of  the  cafes  in  which  eledri- 
city  has  failed,  would  have  been  crowned 

with 
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with  fuccefs,  if  the  opinion  of  its  inefhcacy 
had  not  been  too  haftily  adopted. 

20.  The  reader,  who  may  be  inclined 
to  think  the  aflertions  contained  in  this 
chapter,  ftand  in  need  of  the  fupport  of 
the  fads,  is  referred  to  the  Philofophical 
Tranfadions  j Becket’s  Effay  on  Eledri- 
city ; Cavallo’s  Effay  on  the  Theory  and 
Pradice  of  Medical  Eledricity ; Birch’s 
Confiderations  on  the  Efficacy  of  Eledri- 
city, in  removing  Female  Obftrudions; 
New  thoughts  on  Medical  Eledricity,  or 
an  Attempt  to  difcover  the  real  Ufes  of 
Eledricity  in  Medicine;  Symes’s  Fireana- 
lyfed ; Lovett’s  Subtil  Medium  proved ; 
and  Wefley’s  Defideratum ; in  all  which 
he  will  find  a variety  of  well-attefted 
cafes. 

The  number  of  applications  which 
have  been  made 'to  Mr.  Nairne,  by  pa- 
tients defirous  of  receiving  the  benefit  of 
medical  eledricity,  renders  it  neceflary  for 

him 
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him  refpedifully  to  inform  tHe  pnblic,  that 
his  other  avocations  make  it  impoffible  for 
him  to  attend  to  any  applications  of  that 
nature. 

When  leifure  permits,  Mr.  N.  propofes 
to  publifh  fome  papers  on  eledtricity,  for- 
merly communicated  by  him  to  the  Royal 
Society,  and  which  have  been  lince  printed 
in  the  Philofophical  Tranfadtions.  The 
references  are  as  follow : Experiments  on 
metals,  animals,  and  vegetables,  Vol.  64; 
on  the  advantage  of  elevated  pointed  con- 
dudtors,  Vol.  68  ; on  theeffedtof  eledtricity 
in  Ihortening  wire,  Vol.  70 ; an  account  of 
the  fame  effedt  produced  by  lightning, 
Vol.  72. 
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PRICES  of  N^IRNE's  Patent  Elec- 
trical Machines,  and  fome  of  the 
various  Philosophical,  Mathemati- 
cal , and  Optical  Instruments, 
made  and  fold  by  NAIRNE  and  BLUNT, 
No.  20,  in  Cornhilly  oppofite  the  Royal 
Exchange,  London. 

Electrical  Inftruments. 

A Patent  Medico-F.leftrical  Machinp,  Cylinder  g 

about  five  Inches  Diameter,  with  two 
Condudlors,  a Medical  Jar  and  Tube  in  one 
Conduflor,  Eledrometer,  two  Sets  of  Flexible 
Tubes  and  Joints,  two  infulated  Handles;  a Pair 
of  Diredors  for  giving  gentle  Vibrations  or 
Siiocks,  through  any  Part  of  the  Body  ; three 
Pairs  of  different  fized  Metal  Balls  ; two  Brafs 
afid  two  Wood  Conical  Points,  Chains,  Clamp, 
and  Box  of  Amalgam — in  a coloured  Deal  Box  5 S ^ 
A Patent  Medico  Eledrical  Machine,  Cylinder 
about  feven  Inches  in  Diameter,  with  two  Con- 
dudors,  a Medical  Jar  and  Tube  in  one  Con- 
dudor,  Eledrometer,  two  Secs  of  Flexible 
Tubes  and  Joints,  two  infulated  Handles,  a 
pair  of  Diredors  for  giving  gentle  Vibrations  or 
Shocks  through  any  Part  of  the  Body  , three 
Pair  of  different-fized  Metal  Balls,  two  Brafs 
and  two  Wood  Conical  Points,  Chains,  Clamp, 
and  Box  of  Amalgam,  in  a coloured  Deal  Box  7 1?  6 
Ditto,  ditto,  as  abovej  with  the  addition  of  a 
fscond  Medical  Jar  for  the  other  Condudor,  two 
fetts  of  lliff  Joints,  and  two  compound  Joints, 

(in  lieu  of  the  Ample  Joints),  forked  Keys, 
Screw-driverandPointril,inacolouredDeaiBox  lo  lo  o 
Ditto,  ditto,  as  above,  with  a Wood  CJarnp,  Me- 
tallic Cord,  an  infulated  Stool,  and  luminous 
difcharging  Rod,  in  a coloured  Deal  Box  - i2  12  o 

L Although 
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Although  the  above  Machines  are  more  particu- 
larly conftruded  for  Medical  Purpofes,  they  are 
equally  applicable  to  Philofophical  Ufes,  and 
will  be  found  to  produce  a greater  quantity  of 
Eleftric  Fire,  than  any  Machine,  of  the  fame 
fize,  hitherto  made ; and  have  alfo  fufficient 
ftrength  for  any  medical  purpofe  whatever,  to 
which  they  may  be  applied.  They  have  like  wife 
this  fuperior  advantage,  in  anfwering  the  purpofe 
of  a perfon  being  eleftrified  at  the  fame  time 
with  two  Eledtrical  Machines ; for,  while  it  re- 
ceives the  Eledric  Fluid  from  one  part  of  the 
body,  it  will  give  it  to  any  other  part  defired. 
Any  perfon  that  may  be  defirous  to  try  the  medi- 
cal effefts  of  Eleftricity,  without  purchafing 
the  Eledlrical  Machine , is  refpeftfully  in- 
formed. he  may  have  the  Ule  of  cither  of  the 
befote-mentioned  ones,  on  depofiting  the  value 
of  the  Machine  before  its  delivery ; and  what 
remains  of  the  fum  depofited,  after  deducting 
Ten  Shillings  and  Sixpence  for  any  time  lefs 
than  a Week,  and  Eighteen-pence  for  every  day 
after  that  it  is  in  his  poireflion  ; the  expence  for 
any  damage  that  it  may  have  fuftained  from 
the  time  of  delivery  to  its  return,  and  the  car- 
riage. After  thefe  various  expences  are  de- 
duced, what  then  remains  of  the  fum  depofited, 
lhall  be  paid  on  the  return  of  the  Machine. 
J^.B.  No  Machine  will  be  lent,  without  its  value 
is  depofited  before  the  delivery. 

Eledlrical  Machines  for  common 
Eledlrical  Experiments 
Patent  Eledlrical  Machines,  on  a 
larger  fcale  than  thofe  before 
mentioned,  from  - - i6  l6  o 

Eledlrical  Batteries,  from  - 2126 

Eledlrical  Jars,  from  - 076 

Diamonded  Jar 

Belief  Jar,  or  Analyfis  of  the 
Leyden  Vial 
Double  Jar 

Pidluro 


jC* 


4 

4 

0 

to  i68 

0 

0 

to  92 

S 

0 

to  0 

0 

0 

0 

10  - 

6 

0 

16 

0 

0 

16 

0 

0 

12 

6 

Nainie 

’5 
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J* 

d. 

y:- 

s. 

a. 

Nairne’s  Luminous  Difcharging 

Rod 

0 

7 

6 

Infulated  Jointed  Difcharging 

Rod 

• 

0 

10 

6 

Univerfal  Difcharger 

• 

I 

10 

0 

Jar  and  Electrometer 

I 

!• 

0 

Quadrant  Eledtrometer 

- 

0 

7 

6 

Gold-Leaf  Eledtrometer 

• 

0 

H 

0 

Cavallo’s  Eledtrometer 

• 

0 

H 

0 

A Thunder-Houfe 

0 

5 

0 

A Powder  Magazine 

- 

0 

IS 

0 

A Pyramid 

- 

0 

12 

0 

A Boat 

• 

0 

18 

0 

A Set  of  Bells 

• 

0 

9 

0 

A Set  of  Bells,  mounted  on  a Stand 

1 

I 

0 

Plates  and  Images 

- 

0 

6 

0 

Jar  and  Artificial  Spider  » 

- 

0 

12 

0 

A Set  of  Mufical  Bells 

- 

I 

1 1 

6 

Luminous  Condudtors,  from 

'II 

0 to 

I 

16 

0 

Exhaufted  or  Luminous  Flalk 

m 

0 

10 

6 

Spiral  Tubes,  from 

- 0 7 

6 to 

0 

10 

6 

Set  of  Spirals,  with  Flyer 

I 

16 

0 

Luminous  Words,  from 

- © 16 

0 to 

I 

1 1 

6 

Eledtrical  Star 

- 

0 

18 

0 

An  Eledtrical  Planetarium  "J 

3 

3 

0 

Eledtrical  Orrery  | 

to  be  fet  in 

motion 

I 

6 

0 

A Set  of  Paper  Models  j 

by  the  eledlric  fluid 

3 

0 

0 

Flyer  and  Point  J 

0 

4 

0 

Eledtrical  Piflols,  from 

1 0 7 

6 to 

I 

16 

0 

Ditto,  mounted  in  fets  1 

I 

2 

6 

Eledtrical  Tinder-Box  l 

»for  inflammable  air 

3 

10 

0 

Ditto,  fmaller,  with  Eledtro-  1 

phorus  - - J 

Eleftrophorus,  from  - . 

Electrical  Canon  for  Gun- 
powder 

Eledlrical  Sportfman 
lofulated  Stools,  from 
Condudlors  for  Ships,  to  preferve 
them  from  the  dangerous  Ef- 
fedls  of  Lightning 
Ditto  for  Buildings 


to 


2 12  6 
440 


0 

IS 

0 

2 

12 

6 

0 12  0 to  0 

18 

0 

0 

0 

7 

0 

• 2 

Alfo 
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Alfo,  all  the  difFerent  Eledlrical  £.  s.  d.  s.  d. 

Apparatuses,  either  for  Amufe- 
ment,  or  Philofophical  Ufes, 
hitherto  known. 


Optical  Inftruments. 


Beft  Double-joint  Silver  Spedla- 
cles,  with  Glades 
Ditto  ditto  Silver  Speflacles,  with 
Braail  Pebbles 

Ditto  Single-joiit,  Silver,  with 
ditto  - - - 

Ditto  ditto,  ditto  Spedlacles  with 
glades 

Ditto,  Double-joint  Steel  ditto, 
with  ditto 
Another  Sort  ditto 
Another  Sort  ditto,  for  Ladies 
Bed  Single-joint  Steel  Temple 
Spedacles 
Another  Sort  ditto 
Other  Sorts  ditto,  at  per  Dozen 
Spedlacle  Cafes,  from 
Nofe  Speflacles,  mounted  in  Silver 
Nofe  ditto,  in  Tortoifefhell,  and 
ditto  - - - 

Ditto  ditto,  in  Horn  and  Steel  - 
Other  Sorts  ditto,  at  per  Dozen 
Speflacles  with  green  Glades ; 
alfo  green  Shades  for  Weak 
Eyes  - - 

Concave  Glades  in  Horn  Boxes, 
for  Ihort-fighted  People 
Ditto  ditto,  mounted  in  Tortoife- 
fhell and  Silver,  Pearl  and 
Silver,  &c.  at  various  Prices 


O 12 
o I 


o 

o 


to 

to 


to 


I I o 

1 i6  o 

I 10  o 

015  0 

0106 
076 
010  6 

0^0 

026 

140 

2 2 0 
076 

040 
o I 6 
014  o 


Reading  Glades,  from  . 

026 

to 

I 16 

0 

Burning  ditto,  from 

Small  Pocket  Magnifying  Qlades 

010 

to 

0 4 

6 

for  Watch-makers,  Sec.  from 

010 

to 

050 

Concave 

4 
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C- 


Concave  and  Convex  Mirrors,  In 
Frames,  from 

Cylindrical  ditto,  in  ditto,  from 
Opera  Glaffes,  from 
Ditto,  in  Silver,  from 
Ditto,  in  Gold 

Refradting  Telefcopes,  of  various 
Lengths,  from 

Ditto,  to  ufe  at  Sea  by  night 
Ditto,  ditto,  with  Achromatic 
Objedl  Glafles,  from 
An  Achromatic  Telefcope,  about 
30  Inches  long,  with  two  Sets 
of  Eye-Glaffes ; the  one  mag- 
nifying about  40  times,  for 
Day,  a»d  the  other  about  75 
times,  for  Aftronomical  Pur- 
pofes,  in  a neat  portable  Ma- 
hogany Box 

Alfo  all  the  various  forts  of 
Achromatic  Telefcopes,  par- 
ticularly thofe  of  one,  two, 
three,  and  four  feet  long,  with 
Brafs  Drawers,  which  Ihut  up 
commodioully  for  the  Pocket, 
from  - - - 

Achromatic  Perfpedlive  Glafles 
for  the  Pocket,  of  various 
Prices,  from 

Reflefting  Telefcopes,  fix  Feet 
long,  with  four  magnifying 
Powers,  and  Rack  Work,  on 
Mahogany  Stand 
Ditto  ditto,  four  Feet  long,  with 
four  magnifying  Powers 
Ditto  ditto,  three  Feet  long,  with 
ditto  - - 

Ditto  ditto,  two  Feet  long,  on 
Brafs  Stands,  with  ditto 
Ditto  ditto,  two  Feet  long,  with 


0 

1 


r. 

d. 

c 

J. 

d. 

7 

6 

to 

50 

0 

0 

I 

0 

to 

13 

»3 

0 

7 

6 

to 

0 

i6 

0 

11 

6 

to 

4: 

4 

0 

7 

6 

to 

I 

1 1 

6 

1 1 

6 

to 

2 

12 

6 

I 

0 

to 

76 

0 

0 

10  10  o 


2 

12 

6 

to 

13 

I 

I 

0 

to 

4 

105 

0 

0 

to 

150 

78 

'S 

0 

to 

100 

40 

0 

0 

to 

S6 

18 

18 

0 

to 

30 

one 
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one  magnifying  Power,  on  a 
three-legged  Brafs  Stand 
Ditto  ditto,  18  Inches  long 
Ditto  ditto,  12  Inches  long 
Double-refleding  Microifcopes, 
from  - - 

Solar  Microfcopes,  with  complete 
Pocket  Microfcope 
Opaque  Microfcopes,  from 
Ellis’s,  or  Aquatic  ditto,  with 
adjufting  Screw 
Pocket  Microfcopes,  from 
Camera  Obfcuras,  from 
Optical  Machines  for  viewing 
perfpedlive  Prints,  from 
Scioptic  Balls  and  Sockets 
Glafs  Prifms,  from 
Magic  Lanthorns 
Paintings  for  ditto,  from  Eight 
Shillings  per  dozen  Squares,  to 
Metal  Cylindrical  Mirror,  with 
Set  of  Prints 


£ 

. j. 

12 

12 

0 

8 

8 

0 

S 

S 

0 

4 

H 

6 

to 

7 

17 

6 

5 

5 

0 

2 

2 

0 

to 

3 

3 

0 

2 

IZ 

6 

0 

6 

0 

to 

3 

13 

6 

0 

16 

0 

to 

7 

17 

6 

0 

li 

0 

to 

I 

16 

0 

0 

7 

6 ‘ 

0 

7 

6 

to 

2 

2 

0 

I 

8 

0 

. I 

10 

0 

2 

2 

0 

Mathematical  Inftruments. 


Globes,  28  Inches  Diameter,  in 
Mahogany,  Frames,  with  fil- 
vered  Meridians,  &c.  complete 
Ditto,  ditto,  in  Wainfcot  Frames 
Ditto,  17  Inches,  in  ditto  . - 

Ditto,  15  ditto,  in  ditto 
Ditto,  12  ditto,  in  ditto 
Ditto,  9 ditto,  in  ditto 
Ditto,  6 ditto,  in  ditto 
Ditto,  3 ditto,  in  Filh  Cafes,  for 
the  Pocket 

Hadley’s  Quadrants,  from 
Hadley’s  Sextants,  with  adjufting 
Screw  and  Telefcope,  for  de- 


52  10  o 
40  o o 
660 

5 S o 
360 
220 
1160 

010  o 
1 16  0 to  660 


termining 
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termining  the  Longitude  at 
Sea,  from 

Parallel  Glafs,  with  adjufting 
Screw  and  Level,  for  an  arti- 
ficial Horizon 
Theodolites,  from 
Ditto,  better  Sort,  with  Ground 
Levels,  from 
Circumferentors,  from  * 

Plain  Tables,  with  Staff,  Ball, 
and  Socket 

Peram  b ulator,  or  M eafurlng  Wheel 
Level  Telefcopes  and  Apparatus, 
at  different  Prices 
Pentagraphs  for  copying  Draw- 
ings, from 

Cafes  of  Drawing  Inftruments, 
from  _ . _ 

Ditto  ditto,  the  Inftruments  of 
Silver  _ _ _ 

Proportionable  Compaffes 
Beam  Compaffes  and  Elliptical 
Compaffes 

Azimuth,  Cabin,  and  all  other 
Sea  Compaffes , of  various 
Prices 

Horizontal  Sun-Dials,  from 
Univerfal  Ring-Dials,  from 
Ditto  ditto,  with  Compafs-Box, 
Needle  , Levels , adjufting 
Screws,  &c. 

Meridian  Telefcopes,  or  7 
Tranfit  Inftruments  - j 
Aftronomical  Quadrants 
Equatorial  Telefcopes 
Dipping  Needles  of  a new  Con- 
llruftion 

Levels  whofe  inner  Surfaces  are 
ground,  from 
Ditto,  cgjoinon,  from 


] 


6 16 

6 

to 

IS 

0 

4 4 

0 

to 

II 

II 

,0 

18  18 

0 

to 

31 

10 

0 

2.  2 

0 

to 

4 

14 

6 

4 14 

6 

to 

IS 

6 

6 6 

0 

to 

10 

10 

0 

2 12 

6 

to 

S 

5 

0 7 

6 

to 

3® 

0 0 

0 15  o to  880 
0 7 6 to  440 


2l  0 0 


I 1 1 6 to  30  o o 
0 iz  0 to  I II  6 

Gunter’s 
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£•  j. 

d. 

£.  t.  d. 

Gunter’s  Chains 

Ditto  Quadrants,  from 

Sutton’s  ditto,  from 

0 3 

6 

to 

050 

0 5 

0 

to 

0106 

Davis’s  ditto,  from 

0 10 

6 

to 

0 16  0 

Gunner’s  Callipers 

Protraflors,  from 

0 I 

6 

to 

212  6 

Parallel  Rules  of  all  Sorts,  from 

0 3 

6 

to 

220 

Gauging  Rods,  Gunter’s  Scales, 
and  all  other  Kind  of  Rules  - 
The  Regular  Solids,  or  Platonic 
Bodies,  cut  in  Wood 


Plillofopliical  Inftruments. 


Pocket  Travelling  Compafles,  of 

a peculiar  Conftruflion,  from  076 
Air  Pumps,  of  different  Kinds, 

from  - - "33° 

Apparatus  to  ditto 
Air  Pumps  of  Mr.  Smeatou’s 
Conftruftion 
Barometers 

Ditto  - _ _ 

Ditto,  with  Thermometers 
Ditto,  with  ditto,  and  Hygro- 
meter - . - 

Marine  Barometers,  which  have 
been  found,  by  Experience,  to 
foretell  Storms  at  Sea,  Hours 
before  they  come  on 
Thermometers  inMahoganyBoxes, 

Fa^enheit’s  Scale 
Ditto  ditto,  with  Farenheit’s  and 
Reaumur’s  ditto 
Ditto,  on  Box  Scales 
Pocket  Thermometers  in  Fi(h 
Cafes 

Ditto  ditto,  with  Farenheit’s  and 
Reaumur’s  Scales 


to  3 13  6 

to  40  o o 


116  o 
2 12  6 

3 13  6 

4 40 


10  10  o 

III  6 

I I o 

110 


Botanic 


. S 8- 

Botanic  Thermometers 
Brewer’s,  &c.  ditto,  in  Tin  Cafes 
Ditto,  with  Metal  Scales  and 
Boxes  _ - _ 

N.  B.  The  Scales  of  thefe  Ther- 
mometers are  graduated  ac- 
cording to  the  Bores  of  their 
refpeftive  Tubes 
plafs  Bubbles  in  Mahogany 
Boxes,  with  Thermometers,  as 
ufed  in  the  Weft-Indies,  to 
prove  Rum,  Brandy,  &c 
Hygrometers  in  Brafs  Boxes 
Ditto,  of  Mr.  Smeaton’s  Con- 
ftrudVion  _ - _ 

Air  Fountains,  in  Copper,  with 
complete  Set  of  Jets 
Ditto  ditto,  to  play  fired  Spirits 
The  Mechanic  Powers,  neatly 
made  in  Brafs,  confifting  of  the 
Wheel  and  Axle,  the  Pulley, 
Weights,  the  Wedges,  inclined 
Plane  and  Roller,  and  the  dif- 
ferent Kinds  of  Levers 
Hydroftatic  Balances,  with  com- 
plete Apparatus 
Artificial  Magnets,  from 


1 

s.  d.  £.  s.  d. 

o i8  o 
0 12  0 


1 10  o 

. o iz  o 

2 iz  6 

3 13  6 to  6 6m 


25  4 o 

313  6 to  1616  o 

016  to  10  10  o 


All  other  Optical,  Mathematical,  and  Philofophical  Inftru- 
ments,  made  according  to  their  lateft  Improvements,  at  the 
pweft  Prices. 
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